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ɽ0373 ͺ 3' ༹Ϡυϩಊ෼͹ࡠ੣Ͷළ༽͠Ηͱ͏Ζɽ͞ΗΉͲͶɼ
0373 ౦༫ͶΓΕࡠ੣͠Ηͪ 3' ༹Ϡυϩಊ෼Ν༽͏Ζ͞ͳͲɼ਄෨೶࢙ܻ๑ '%6 ͹
ݬཀྵ͗մ໎͠Ηͪ %HUJPDQHWDOɽΉͪɼ3'঳য়͹؉࿪ࡠ༽Ν࣍ͯԿ߻෼͹୵ࡩ
Ͷ΍༽͏ΔΗͱ͕Εɼ3'͹࣑ྏ๑͹֋൅ͶؖͤΖݜڂͶ୉͚߫͘ݛ͢ͱ͏Ζɽ
Ҳ๏Ͳ 0373 ͺɼ3' Ͷ͕͜ΖϝφαϱχϨΠؽ೵ҡ৙ͳࠉ࣯χϏϝϱਈܨร੓͹ؖܐ
͹մ໎Ͷ΍߫ݛ͢ͱͪ͘ &OHHWHUHWDOɽ͞͹͞ͳ͖Δɼ0373ͶΓΖχϏϝϱਈܨ
ࡋ๖ࢰ͹ϟΩωθϞմ໎ͺɼݿ൅੓ 3' ൅঳ϟΩωθϞմ໎͹Ҳঁͳ͵Ζ͞ͳ͗غଶͲ͘
Ζɽ0373ͺਫ਼ର಼ͶखΕࠒΉΗͪޛɼ݄ ӹ೶ؖ໵Ν௪գ͢ɼήϨΠࡋ๖ͶखΕࠒΉΗΖɽ
ήϨΠࡋ๖಼ͲϠόΠϝϱ࢐Կ߮ો%ͶΓͮͱ03'3ͳ͵Εɼͨ ͹ޛɼඉ߮ોదͶ033
΃ร׷͠ΗΖɽ033ͺήϨΠࡋ๖͖Δ๎ड़͠ΗɼχϏϝϱφϧϱηϛʖνʖΝղ͢ͱχϏ
ϝϱਈܨ΃खΕࠒΉΗΖɽͨ͹ޛɼ033ͺϝφαϱχϨΠݼٷ࠱෵߻ର ,Ν૏֒ͤΖ͞ͳ
Ͳࡋ๖উ֒੓Ν൅ضͤΖͳߡ͓ΔΗͱ͏Ζ &OHHWHU HW DO 'DXHU DQG3U]HGERUVNL
ɽ͖͢͢͵͗Δɼ0373ͶΓΖࡋ๖্֒ϟΩωθϞ͹સ༲ͺາͫ෈໎Ͳ͍Ζɽ
0373౦༫ͶΓΕ 3'༹Ϡυϩಊ෼Νࡠ੣ͤΖࡏͶͺɼϜΤη &%/ ͗൜༽͠Η
ͱ͏Ζɽ͞ΗΉͲͶ༹ʓ͵0373౦༫๑͗ߡҌ͠Ηͱ͕Ε 0HUHGLWKHWDOɼٺ੓
౦༫ɼѧٺ੓౦༫ɼອ੓౦༫Ϡυϩ͹ झྪͶ୉พͲ͘Ζ 7DEOHɽΉͪɼ0373ͶΓ
Εऔً͠ΗΖ঳য়ͺͨ͹౦༫ܯժͶΓΕҡ͵Ζɽٺ੓౦༫ϠυϩͲͺɼఖౕ͹஦೶ࠉ
࣯χϏϝϱਈܨ͗ϋέϫʖεη༹͹ࡋ๖ࢰͶΓΕ୦ཚͤΖ -DFNVRQ/HZLVɽӣಊؽ
೵͹ఁԾͺ೟ΌΔΗΖ͗ɼ࢔ଚͤΖਈܨࡋ๖Ͷҡ৙νϱϏέ࣯ڿॄ෼ͺ೟ΌΔΗ͵͏ɽѧ
ٺ੓౦༫Ϡυϩͺɼٺ੓౦༫Ϡυϩͳർֳ͢ͱ୦ཚͤΖ஦೶ࠉ࣯χϏϝϱਈܨ͹ׄ߻͗ঙ


͵͏͗ɼΠϛφʖεη༹͹ࡋ๖ࢰ͗೟ΌΔΗΖ 7DWWRQDQG.LVKɽٺ੓౦༫Ϡυϩ
ಋ༹ɼѧٺ੓౦༫ϠυϩͶ͕͏ͱ΍ҡ৙νϱϏέ࣯ڿॄରͺ೟ΌΔΗ͵͏ɽٺ੓ʀѧٺ੓
౦༫ϠυϩͲͺχϏϝϱਈܨ͹୦ཚ͗೟ΌΔΗΖ͗ɼ0373౦༫श྅ޛɼχϏϝϱਈܨ਼
͹յ෰͗೟ΌΔΗΖ 3HWURVNHHWDOɽອ੓౦༫Ϡυϩͳ͢ͱͺɼϝωϛϱϕΝ༽͏
ͪ࣍କ౦༫ͳ SUREHQHFLG ญ༽ 0373S ͹ झྪ͗ڏ͝ΔΗΖɽϝωϛϱϕ౦༫Ͳͺ
ఖౕ͹஦೶ࠉ࣯χϏϝϱਈܨ͗୦ཚͤΖɽ͠ΔͶɼ࢔ଚͤΖχϏϝϱਈܨͶͺɼϪϑ
ʖঘର͹कͪΖߑ੔੔෾Ͳ͍ΖЍεϊέϪ΢ϱ͹ڿॄର͗೟ΌΔΗΖɽ0373S ౦༫
ͺɼ౦༫श྅௜ޛͲ ˍఖౕ͹஦೶ࠉ࣯χϏϝϱਈܨ͗୦ཚͤΖɽ͠ΔͶɼ౦༫श྅ޛ 
ुؔͲͺɼˍఖౕ͗୦ཚͤΖɽ0373S ౦༫ϠυϩͲͺɼॵغஊ֌ͺΠϛφʖεη༹ࡋ
๖ࢰ͗೟ΌΔΗΖɽ͖͢͢ɼͨ͹ޛϋέϫʖεη༹͹ࡋ๖ࢰ΍೟ΌΔΗΖ 1RYLNRYDHW
DO0HUHGLWKHWDOɽ࢔ଚͤΖਈܨࡋ๖ͶͺЍεϊέϪ΢ϱ͹ڿॄର͗೟ΌΔ
ΗΖɽ0373S ౦༫Ͳͺɼ౦༫श྅ޛ ϴ݆Ґ಼ͲͺχϏϝϱਈܨ͹୦ཚয়ସ͗ң࣍͠Η
ͱ͏Ζ 3HWURVNHHWDOɽ3UREHQHFLG ͺਝଃٶ;೶಼͖Δ͹033ഋᔖΝ૏֒ͤΖ
ͳߡ͓ΔΗͱ͕Εɼ0373ͳญ༽ͤΖ͞ͳͲອ੓ద͵χϏϝϱਈܨࡋ๖ࢰΝ༢಍ͤΖͳߡ
͓ΔΗͱ͏ΖɽҲ๏ͲɼSUREHQHFLG ͺɼͨΗࣙର͗ࡋ๖಼$73ϪϗϩΝఁԾͦ͠ΖްՎ
Ν༙͢ͱ͏Ζ $OYDUH])LVFKHUHWDOɽ0373033 ͺϝφαϱχϨΠݼٷ࠱૏
֒ͶΓΕࡋ๖಼$73ϪϗϩΝఁԾͦ͠Ζ͗ɼSUREHQHFLG ͺ͞͹ࡋ๖಼$73͹ఁԾΝଇ਒
ͤΖ͞ͳͲࡋ๖ࢰΝӀًͤ͘͞ͳ͏͑ๅࠄ΍͵͠Ηͱ͏Ζ $OYDUH])LVFKHUHWDOɽ
͞͹Γ͑Ͷɼݳয়Ͳͺ SUREHQHFLG ͗ 3'ϠυϩϜΤη͹ࡠ੣Ͷٶ·ͤӪڻ͹સ༲ͺ෈໎Ͳ
͍Ζɽ͖͢͢ɼ0373S ౦༫ ອ੓౦༫Ϡυϩ ͶΓΖ 3'Ϡυϩಊ෼ࡠ੣Ͳͺອ੓਒ߨ
੓͹ࡋ๖ࢰɼЍεϊέϪ΢ϱڿॄର͵ʹ͗೟ΌΔΗΖͪΌɼٺ੓ʀѧٺ੓౦༫ϠυϩΓΕ
ࣰࡏ͹3'͹බସΝ࠸ݳͲ͘ͱ͏ΖՆ೵੓͗߶͏ͳߡ͓ΔΗΖɽ





7DEOH 6XPPDU\RIWKHSURWRFROIRU0373PRXVHPRGHO
0RGHO $GPLQLVWUDWLRQ
7LPHWRJUHDWHVW
'$HUJLFFHOOORVV
'$HUJLFFHOOORVV
LQ61SF
3URWHLQ
LQFOXVLRQV
$FXWH
fPJNJKU
WLPHVLQDGD\
KU  ݳ
6XE
FKURQLF
fPJNJGD\
IRUGD\V
KU f ݳ
&KURQLF
PLQL
SXPSV
PJNJGD\
IRUGD\V
GD\V f ˕

&KURQLF
0373S
PJNJGD\V
IRUZHHNV
SUREHQHFLG
PJNJGD\
ZHHNV
SRVWWUHDWPHQW
SRVW
WUHDWPHQW
ZHHNVSRVW
WUHDWPHQW

˕
෴ߤ಼౦༫ͶΓΕࡠ੣
0HUHGLWKHWDO7DEOH Νրร


0373 ͺχϏϝϱφϧϱηϛʖνʖͶΓͮͱࡋ๖ͶखΕࠒΉΗ͵͏ͪΌɼക཈ࡋ๖Ν༽
͏ͪ 3' ݜڂͲͺ 033͗࢘༽͠Ηͱ͏Ζɽ033Ν༽͏ͪݜڂ΍߁͚͕͞͵ΚΗͱ͕Εɼ
ϝφαϱχϨΠݼٷ૏֒ɼࡋ๖಼ $73 ͹ఁԾɼΩϩεΤϞ߅৙੓͹ഃ୾ɼ࢐ԿηφϪηɼ
Πϛφʖεη͵ʹɼଡ͚͹ಡ੓͹Հઈ͗఑঑͠Ηͱͪ͘ 6FKPLGWDQG)HUJHU'DXHU
DQG3U]HGERUVNLɽ͢ ͖͢͵͗Δɼ͞ ΗΔՀઈ͹ଡ͚ͺ߶ೳౕ033ʶര࿒ͶΓΕ  ࣎


ؔҐ಼Ͷ༢಍͠ΗΖٺ੓ࡋ๖ࢰ͖Δ఑঑͠Ηͱ͏Ζɽ઴फ़͹௪Εɼ3'Ͳ೟ΌΔΗΖࡋ๖ࢰ
ͺອ੓਒ߨ੓Ͳ͍Ζͳߡ͓ΔΗͱ͏Ζɽ͠ΔͶɼ0373 Ͷ͕͏ͱ΍ɼٺ੓౦༫ϠυϩΓΕ
΍ອ੓౦༫Ϡυϩ͹๏͗న઀͵ϠυϩͲ͍Ζͳߡ͓ΔΗΖɽ͞ΗΔ͹͞ͳ͖Δɼ߶ೳౕ
033ര࿒ͶΓΖٺ੓ࡋ๖ࢰͺࣰࡏ͹බସΝਜ਼֮ͶൕӫͲ͘ͱ͏͵͏Ն೵੓͗ߡ͓ΔΗΖɽ
ըʓ͹ήϩʖϕͲͺɼΓΕਜ਼֮͵බସ͹ൕӫΝ໪ࢨ͢ɼॊཔΓΕ΍؉Ώ͖͵ࡋ๖ࢰΝ༢൅ͤ
Ζఁೳౕ033ര࿒ϠυϩΝཱི֮ͪ͢ 0L\DUDHWDOɽ͖͢͢͵͗Δɼఁೳౕ033
ര࿒ϠυϩͶΓΖࡋ๖ࢰϟΩωθϞ͹સ༲ͺ෈໎Ͳ͍Ζɽͨ͞ͲຌݜڂͲͺఁೳౕ 033
ര࿒ͶΓΖࡋ๖ࢰϟΩωθϞ͹͠Δ͵Ζմ໎Ν໪దͳͪ͢ɽ


















୊ হ ఁೳౕٶ;߶ೳౕ033ʶര࿒ͶΓΖࡋ๖ࢰ͹ർֳ

୊̏ઇ ॻݶ
Ґ઴͹ๅࠄͲɼըʓͺ ɼP0033͹  ࣎ؔര࿒Νఁೳౕ033Ϡυϩɼɼ
P0033͹  ࣎ؔര࿒Ν߶ೳౕ033Ϡυϩͳఈٝ͢ɼർֳΝ͕͞͵ͮͪɽͨ͹݃Վɼ
ʹͬΔ͹ϠυϩͶ͕͏ͱ΍ΨʖφϓΟβλʖϞ ࡋ๖಼੔෾෾մؽߑΨʖφϓΟζʖ͹գ
ఖͲ೟ΌΔΗΖߑଆ෼ ͹෾մཊ੏͗೟ΌΔΗͪ͗ɼͨ ͹ཊ੏ϟΩωθϞͺҡ͵Ζ͞ͳΝࣖ
ͪ͢ 0L\DUDHWDOɽ͖͢͢͵͗Δɼఁೳౕ033ര࿒ͶΓΖࡋ๖ࢰϟΩωθϞͺ෈
໎͵఼͗ଡ͏ɽຌহͲͺɼఁೳౕ033ര࿒ͶΓΖಡ੓͹͠Δ͵Ζಝ௅Νݡड़ͤͪΌͶɼఁ
ೳౕٶ;߶ೳౕ033ര࿒ͶΓΖࡋ๖ਫ਼ଚི΃͹ӪڻΝ:67 ๑ͶΓΕർֳͪ͢ɽ

୊ ઇ ఁೳౕٶ;߶ೳౕ033ര࿒ͶΓΖࡋ๖ਫ਼ଚི͹ܨ࣎รԿ
ॵΌͶɼఁೳౕٶ;߶ೳౕ 033ര࿒ͶΓΖࡋ๖ਫ਼ଚི͹ܨ࣎รԿΝ֮೟ͪ͢ɽͨ͹݃
Վɼఁೳౕ033ര࿒Ͷ͕͏ͱɼര࿒ޛ  ࣎ؔҐ಼Ͳͺࡋ๖ࢰ͗೟ΌΔΗͥɼര࿒ޛ  ࣎
ؔͲॵΌͱ༙қ͵ࡋ๖ࢰ͗೟ΌΔΗͪ )LJDɽҲ๏Ͳɼ߶ೳౕ 033ര࿒Ͷ͕͏ͱͺര
࿒ޛ ͖࣎ؔΔعͶ༙қ͵ࡋ๖ࢰ͗೟ΌΔΗͪ )LJEɽ

୊ ઇ ࡋ๖ືౕ͗ఁೳౕٶ;߶ೳౕ033ര࿒ͶΓΖࡋ๖ࢰ΃ٶ·ͤӪڻ
ըʓͺఁೳౕ033ര࿒ͶΓΖಡ੓͹͠Δ͵Ζಝ௅Ν୵ࡩͪ͢ɽകஏྖͺҲఈͶ͢ɼ೽झ
ͤΖࡋ๖͹ືౕ͹ΊΝรߍͪ݃͢Վɼըʓͺఁೳౕ033ര࿒ޛ ࣎ؔͶ͕͜Ζࡋ๖ࢰ͗
ࡋ๖ືౕғଚదͶଇ਒͠ΗΖ͞ͳΝݡड़ͪ͢ɽຌݜڂͲͺɼ௪৙ɼ೽झͤΖࡋ๖͹ືౕΝ
ʹFHOOVZHOO ͳఈΌͱ͏Ζɽ͞ ͹ືౕΓΕ΍ఁ͏ ʹFHOOVFPͲ೽झͪ͢܊Ͳͺɼ
ఁೳౕ 033ര࿒ޛ  ࣎ؔͶ͕͜Ζࡋ๖ࢰ͗೟ΌΔΗ͵ͮͪ )LJFɽ͖͢͢߶ೳౕ


033ര࿒Ͳͺɼಋ༹Ͷࡋ๖ືౕ͹௒ઇΝ͕͞͵ͮͱ΍ɼ࣎ؔޛͶ͕͜Ζࡋ๖ࢰͶรԿͺ
೟ΌΔΗ͵͖ͮͪ )LJGɽ






            



)LJXUH7KHGLIIHUHQFHRIWR[LFHIIHFWEHWZHHQPLOGDQGDFXWH033H[SRVXUH 
DE6+6<<FHOOVZHUHH[SRVHGWRDQGP0033XSWRKRUDQGP0033
XSWRKDQGFHOOYLDELOLW\ZDVGHWHUPLQHGXVLQJD:67DVVD\DWYDULRXVWLPHSRLQWVF
G7KHYDULRXVGHQVLWLHVRI6+6<<FHOOVZHUHH[SRVHGWRDQGP0033IRUKRU
DQGP0033IRUKDQGFHOOYLDELOLW\ZDVGHWHUPLQHGXVLQJD:67DVVD\'DWD
DUH H[SUHVVHG DV WKH PHDQʸVWDQGDUG GHYLDWLRQ 6' IURP DW OHDVW WKUHH LQGHSHQGHQW
H[SHULPHQWVS  S
d
a
c
b


୊ ઇ ߡࡱ
ࡋ๖ਫ਼ଚི͹؏఼͖Δ̐झྪ͹ 033ര࿒ϠυϩΝർֳͪ݃͢Վɼఁೳౕ 033ര࿒Ͷ
ΓΖࡋ๖ࢰͺɼ߶ೳౕ 033ര࿒ͶΓΖࡋ๖ࢰͳҡ͵ΖϟΩωθϞͲ༢಍͠Ηͱ͏ΖՆ೵
੓͗ࣖࠨ͠Ηͪɽఁೳౕ 033ര࿒Ͳͺࡋ๖ືౕғଚద͵ࡋ๖ࢰ͹ଇ਒͗೟ΌΔΗͪ͞ͳ
͖Δɼࡋ๖ؔ૮ޕࡠ༽Ήͪͺࡋ๖֐؂ڧགྷҾ͗ͨ͹ಡ੓Ͷؖ༫ͤΖՆ೵੓͗ߡ͓ΔΗΖɽ೽
झͤΖࡋ๖͹ືౕΝ߶͚ͤΖ͞ͳͲɼͨ ΗͶ൒͏ࡋ๖ࢰ͗೟ΌΔΗΖ࣎ؔ͗૥Ήͮͪ GDWD
QRWVKRZQɽҲ๏Ͳɼࡋ๖ືౕΝఁ͚ͪ͢ࡏͶͺɼര࿒ޛ ࣎ؔͲࡋ๖ࢰ͗೟ΌΔΗ͵͖
ͮͪɽҐ৏͹݃Վ͖Δɼఁೳౕ033͹ಡ੓Ͷͺകஏ஦͹ಝఈ͹੔෾͗ؖ༫͢ͱ͕Εɼࡋ๖
ືౕ͗߶͚͵Ζ͞ͳͲͨ͹੔෾͹കஏ஦؜༙ྖ͗ఁԾͪ݃͢Վɼࡋ๖ࢰ͗ଇ਒͠ΗΖͳਬ
ࡱͲ͘Ζɽ͞ ͹ՀઈΝݗৄͤΖͪΌͶɼ࣏হͲͺఁೳౕ033͹ಡ੓ͳകஏ஦੔෾͹ؖܐͶ
ͯ͏ͱ௒΄ͪɽ















୊ হ ఁೳౕٶ;߶ೳౕ033ര࿒͗ࡋ๖͹ήϩαʖηভඇ΃ٶ·
ͤӪڻ

୊ ઇ ॻݶ
ఁೳౕ033ʶϠυϩͲͺര࿒ޛ  ࣎ؔͲॵΌͱࡋ๖ࢰ͗೟ΌΔΗͪɽΉͪɼಋϠυϩͶ
͕͏ͱࡋ๖ືౕғଚద͵ࡋ๖ࢰ͹ଇ਒͗೟ΌΔΗͪɽҐ৏͹͞ͳ͖Δɼఁೳౕ033ͶΓΖ
ࡋ๖ࢰͶͺകஏ஦͹ಝఈ͹੔෾͗ؖ༫͢ͱ͕Εɼര࿒ޛ  ࣎ؔͶͨ͹੔෾͗ޅ׉ͤΖ͞ͳ
Ͳࡋ๖ࢰ͗Ӏً͘͞͠ΗΖͳ͏͑ՀઈΝཱིͱͪɽఁೳౕ033Ͳͺര࿒ޛ ࣎ؔҐ಼Ͷࡋ
๖ࢰ͗೟ΌΔΗ͵͖ͮͪͪΌɼര࿒ޛ  ࣎ؔͲ033Ν؜΋৿ળ͵കஏͶި׷ͤΖ͞ͳͶ
ΓΖࡋ๖ࢰ΃͹ӪڻΝ඲Ճͪ͢ɽͨ ͹݃Վɼകஏި׷Ν͕͞͵͑͞ͳͲఁೳౕ033ര࿒Ͷ
ΓΖࡋ๖ࢰ͗׮સͶཊ੏͠Ηͪ GDWDQRWVKRZQɽ͞ ͹͞ͳ͖Δɼఁೳౕ033ര࿒ͶΓΖ
ࡋ๖ࢰͶͺಝఈ͹കஏ஦੔෾͹ޅ׉͗ؖ༫ͤΖ͞ͳ͗ࣖࠨ͠Ηͪɽ
ࡋ๖͹ $73ࢊਫ਼ͺ࢐ԿదϨϱ࢐Կͳմ౸ܧͲ͕͞͵ΚΗͱ͏Ζɽ޹ـড়݇ԾͲͺकͶϝ
φαϱχϨΠͶΓΖ࢐ԿదϨϱ࢐ԿΝղ͢ͱ $73 ͗ࢊਫ਼͠ΗΖɽ033ͺχϏϝϱφϧϱ
ηϛʖνʖΝղ͢ͱχϏϝϱਈܨમ୔దͶखΕࠒΉΗɼϝφαϱχϨΠݼٷ࠱෵߻ର , Ν૏
֒ͤΖͪΌ &OHHWHUHWDOɼͨ͹݃Վɼ࢐ԿదϨϱ࢐ԿͶΓΖ$73ࢊਫ਼΍ཊ੏͠Η
Ζɽॵେക཈ਈܨࡋ๖΃033ര࿒ͤΖͳέϪΠοϱϨϱ࢐ͳࡋ๖಼$73͗ఁԾͤΖҲ๏
Ͳɼ೗࢐͹ଁՅͳήϩαʖηভඇ͗ଁՅͤΖ͞ͳ͗ๅࠄ͠Ηͱ͏Ζ 0DULQL DQG1RZDN
ɽ͞Ηͺɼ033ര࿒ͶΓΕ࢐ԿదϨϱ࢐Կ͗ཊ੏͠Ηͪ݃Վɼմ౸ܧͶΓΖ$73ࢊ
ਫ਼͗େঊదͶထ਒͠Ηͱ͏Ζ͞ͳΝࣖࠨ͢ͱ͏ΖɽҐ৏͹͞ͳ͖Δɼఁೳౕ033ര࿒Ͷ͕
͏ͱ΍մ౸ܧΝղͪ͢ήϩαʖηভඇ͗ଇ਒͠Ηͱ͕ΕɼήϩαʖηَհͶؗͮͱ͏ΖՆ
೵੓͗ߡ͓ΔΗΖɽͨ͞ͲຌহͲͺ 033ര࿒ͶΓΖࡋ๖͹ήϩαʖηভඇ΃͹ӪڻΝ֮


೟ͪ͢ɽߍͶɼήϩαʖηভඇͳ033ര࿒ͶΓΖࡋ๖ࢰ͹ؖܐͶͯ͏ͱ΍඲ՃΝ͕͞͵ͮ
ͪɽ

୊ ઇ ఁೳౕٶ;߶ೳౕ033ര࿒͗մ౸ܧ׈੓΃ٶ·ͤӪڻ
ࡋ๖͹ήϩαʖηভඇΝ֮೟ͤΖͪΌͶɼ033ʶര࿒ͶΓΖകஏ஦ήϩαʖηྖ͹ܨ࣎ร
ԿΝࢤ൤͹଎ఈΫρφΝ༽͏ͱ඲Ճͪ͢ɽͨ ͹݃ՎɼP0033ര࿒܊Ͳͺ ࣎ؔޛ͖
Δകஏ஦ήϩαʖηྖ͹༙қ͵ݰঙ͗೟ΌΔΗɼP0033ര࿒܊Ͷ͕͏ͱͺ ࣎ؔޛ
͖Δ༙қ͵ݰঙ͗೟ΌΔΗͪɽ͠ΔͶɼࡋ๖ࢰ͗೟ΌΔΗΖɼఁೳౕ033ര࿒ޛ ࣎ؔ
Ͷ͕͏ͱͺ ɼP0033͹ྈര࿒܊Ͳകஏ஦ήϩαʖη͗ΆͳΞʹޅ׉͢ͱ͏ͪ )LJ
DɽҲ๏Ͳɼ߶ೳౕ033Ͷ͕͏ͱര࿒ޛ ࣎ؔҐ಼Ͷ༙қ͵കஏ஦ήϩαʖηྖ͹ݰঙ
ͺ೟ΌΔΗͥɼ͠ΔͶࡋ๖ࢰ͗೟ΌΔΗͪ  ࣎ؔͶ͕͏ͱ΍കஏ஦͹ήϩαʖηͺॉ෾Ͷ
࢔ଚ͢ͱ͏ͪ )LJEɽ
ఁೳౕ 033ര࿒ͶΓΕകஏ஦͹ήϩαʖηྖ༙͗қͶݰঙͪ͢͞ͳ͖Δɼմ౸ܧ͗ထ
਒͢ͱ͏ΖՆ೵੓͗ߡ͓ΔΗΖɽήϩαʖη͗մ౸ܧͶΓΕେः͠Ηͪ݃Վɼϒϩϑϱ࢐͗
ࢊਫ਼͠ΗΖɽͨ͹ޛɼϒϩϑϱ࢐ͺΠιοϩ &R$ ͳ͵Ε 7&$ յ࿑Ͳཤ༽͠ΗΖ͗ɼҲ෨
͹ϒϩϑϱ࢐ͺ೗࢐୦ਭો߮ોͶΓΕ೗࢐΃ͳ͠Ηɼࡋ๖֐΃๎ड़͠ΗΖɽ͢ ͪ͗ͮͱɼക
ஏ஦ͶଚࡑͤΖήϩαʖηʀ೗࢐ྖ͹รԿΝ֮೟ͤΖ͞ͳͲմ౸ܧ͗ထ਒͠Ηͱ͏Ζ͖൳
͖Ν඲ՃͤΖ͞ͳ͗Ͳ͘Ζɽͨ͞Ͳ࣏Ͷɼ033ര࿒ͶΓΖകஏ஦೗࢐ྖ͹ܨ࣎รԿΝࢤ൤
͹ΫρφΝ༽͏ͱ଎ఈͪ͢ɽͨ͹݃Վɼఁೳౕ033ര࿒Ͷ͕͏ͱɼP0033ര࿒܊
Ͳͺ  ࣎ؔޛ͖Δകஏ஦೗࢐ྖ͹༙қ͵ଁՅ͗೟ΌΔΗɼP0033ര࿒܊Ͳͺ  ࣎
ؔޛ͖Δ༙қ͵ଁՅ͗೟ΌΔΗͪ )LJFɽ͞͹݃Վ͖Δɼఁೳౕ033ര࿒Ͳͺɼകஏ
஦ήϩαʖη͹ݰঙͶ൒͏ɼകஏ஦೗࢐ྖ͗ଁՅ͢ͱ͏Ζ͞ͳ͗໎Δ͖ͳ͵ͮͪɽΉͪɼ߶
ೳౕ033ര࿒Ͷ͕͏ͱ΍࣎ؔޛͶകஏ஦೗࢐ྖ͹༙қ͵ଁՅ͗೟ΌΔΗͪʤ)LJGʥɽ


͖͢͢͵͗Δɼ߶ೳౕ 033ര࿒Ͷ͕͏ͱͺɼ ࣎ؔҐ಼Ͷകஏ஦ήϩαʖηྖ͹༙қ͵
ݰঙͺ೟ΌΔΗͱ͏͵͖ͮͪɽ

୊ ઇ ήϩαʖηశՅ͗ఁೳౕٶ;߶ೳౕ033ര࿒ͶΓΖࡋ๖ࢰ΃ٶ·ͤ
Ӫڻ
ఁೳౕ033ര࿒Ͷ͕͏ͱകஏ஦ήϩαʖη͹༙қ͵ݰঙ͗೟ΌΔΗͪͪΌɼ033ര࿒
౏஦ͶήϩαʖηΝశՅͤΖ͞ͳͲࡋ๖ࢰ͗ཊ੏͠ΗΖ͖൳͖Νݗ౾ͪ͢ɽఁೳౕ 033
ര࿒ޛ  ࣎ؔͲ 033Ν؜΋৿ળ͵കஏͶި׷ͤΖ͞ͳͲࡋ๖ࢰ͗׮સͶཊ੏͠Ηͪͪ
Όɼήϩαʖη͹శՅ΍ఁೳౕ033ര࿒ޛ ࣎ؔͲ͕͞͵͑͞ͳͶͪ͢ɽΉͪɼ৿ળ͵
കஏͶ؜ΉΗΖήϩαʖηͺ༁ P0Ͳ͍ΖͪΌɼήϩαʖη͹శՅͺशೳౕ͗ P0
ͳ͵ΖΓ͕͑͞͵ͮͪɽͨ ͹݃Վɼఁೳౕ033ര࿒ͶΓΖࡋ๖ࢰͺήϩαʖηΝశՅͤΖ
͞ͳͲ׮સͶཊ੏͠Ηͪ )LJHɽఁೳౕ033ര࿒Ͷ͕͏ͱɼήϩαʖηశՅޛ  ࣎ؔ
Ͳࡋ๖ਫ਼ଚིΝ଎ఈͪͪ͢Όɼ߶ೳౕ033ര࿒Ͷ͕͏ͱ΍ࡋ๖ਫ਼ଚིΝ଎ఈͤΖ ࣎ؔ
઴Ͷήϩαʖη͹శՅΝ͕͞͵ͮͪɽ͢ ͖͢͵͗Δɼ߶ೳౕ033ര࿒Ͷ͕͏ͱͺήϩαʖ
ηశՅͶΓΖࡋ๖ࢰ͹༙қ͵ཊ੏ͺ೟ΌΔΗ͵͖ͮͪ )LJIɽ
















a b
c d
e f


)LJXUH7KHGLIIHUHQFHRIHQHUJ\PHWDEROLVPEHWZHHQWKHFHOOVH[SRVHGWRPLOGRUDFXWH033 
DE6+6<<FHOOVZHUHH[SRVHGWRDQGP0033XSWRKRUDQGP0033
XS WR K DQG WKH DPRXQW RI JOXFRVH LQ WKH FXOWXUH PHGLXP ZDV PHDVXUHG XVLQJ D
FRPPHUFLDO DVVD\NLW DW VHYHUDO WLPHSRLQWV FG6+6<<FHOOVZHUHH[SRVHG WRDQG
P0033XSWRKRUDQGP0033XSWRKDQGWKHDPRXQWRIH[WUDFHOOXODU
ODFWDWHZDVPHDVXUHGXVLQJDFRPPHUFLDODVVD\NLWDWVHYHUDOWLPHSRLQWVHI6+6<<FHOOV
ZHUHH[SRVHGWRDQGP0033IRUKZLWKP0JOXFRVHIRUWKHODVWKRU
DQGP0033IRUKZLWKP0JOXFRVHIRUWKHODVWK&HOOYLDELOLW\ZDVGHWHUPLQHG
E\D:67DVVD\'DWDDUHH[SUHVVHGDVWKHPHDQʸ6'IURPDWOHDVWWKUHHLQGHSHQGHQW
H[SHULPHQWVSS














୊ ઇ ߡࡱ
033ͺχϏϝϱਈܨಝҡదͶखΕࠒΉΗɼϝφαϱχϨΠ෵߻ର , Ν૏֒ͤΖ͞ͳͲ࢐
ԿదϨϱ࢐ԿΝཊ੏ͤΖ &OHHWHUHWDOɽΉͪɼ
झʓ͹ക཈ࡋ๖Ͷ͕͏ͱɼήϩαʖη؜༙ྖΝଁՅͪ͢കஏͲക཈ͤΖ͞ͳͲ 033ര
࿒ͶΓΖࡋ๖಼ $73 ͹ఁԾɼٶ;ࡋ๖ࢰ͗ܲݰ͠ΗΖ͞ͳ͗ๅࠄ͠Ηͱ͏Ζ &KDOPHUV
5RGPDQHWDO*RQ]ÄOH]3RORHWDO0D]]LRHWDO:LOOLDPVHWDOɽ
ըʓͺࠕյɼ033͹ఁೳౕര࿒ͲͺήϩαʖηَհͶΓΖࡋ๖ࢰ͗༢಍͠ΗΖ͗ɼ߶ೳౕ
ര࿒Ͳͺήϩαʖηَհඉғଚద͵ϟΩωθϞͲࡋ๖ࢰ͗༢಍͠ΗΖ͞ͳΝ໎Δ͖Ͷͪ͢ɽ
ఁೳౕ033ͲͺɼήϩαʖηశՅΝര࿒ޛ  ࣎ؔͲ͕͞͵ͮͪͶ΍ؖΚΔͥɼര࿒ޛ 
࣎ؔͶ͕͜Ζࡋ๖ࢰͺ׮સͶཊ੏͠Ηͱ͏ͪɽ͞͹͞ͳ͖Δήϩαʖηَհͺɼఁೳౕ
033ര࿒ͶΓΖࡋ๖ࢰ͹ॵغஊ֌Ͳ೟ΌΔΗΖݳেͲ͍ΖͳਬࡱͲ͘Ζɽ
ΉͪɼըʓͺҐ઴ɼP0033ര࿒ޛ  ࣎ؔͲЍεϊέϪ΢ϱ͗ࡋ๖಼Ͷڿॄʀட੷
͢ͱ͏Ζ͞ͳΝๅࠄͪ͢ 0L\DUDHWDOɽ)RUQDL ΔͺɼϝωϛϱϕΝ༽͏ͪ0373ອ
੓౦༫ͶΓΕࡠ੣ͪ͢ 3' ༹ϠυϩϜΤη͹೶಼Ͷ͕͏ͱήϩαʖη͹ভඇ͗ଇ਒͠Ηͱ
͏Ζ͞ͳɼ͠ ΔͶЍεϊέϪ΢ϱ͹ڿॄର͗೟ΌΔΗΖ͞ͳΝๅࠄ͢ͱ͏Ζ )RUQDLHWDO
ɽҐ৏͹ڠ௪఼͖Δఁೳౕ033Ϡυϩͺɼ0373ອ੓౦༫Ϡυϩ͹ϜΤη೶಼Ͳً
͘ΖݳেΝ࠸ݳ͢ͱ͏Ζ͞ͳ͗غଶͲ͘Ζɽ
3' ؖ࿊Ҫఽࢢ͹̏ͯͲ͍Ζ 3DUNLQ ͺɼ৙ઝ৯ର྾੓Ҫఽ੓ऑ೧੓ϏʖΫϱλωθϞ͹
׳ंͶ͕͏ͱझʓ͹Ҫఽࢢรҡ͗ๅࠄ͠Ηͱ͏Ζɽ3DUNLQ ͶรҡΝՅ͓ΔΗͪεϥΤζϥ
ΤώΦ͹༰ਫ਼Ώ 3DUNLQ Νܿଝͦͪ͠ക཈ࡋ๖ͲͺɼϝφαϱχϨΠݼٷ͗૏֒͠Ηɼմ౸
ܧ͗ထ਒ͤΖ͞ͳ͗ๅࠄ͠Ηͱ͏Ζ =KDQJHWDO9LQFHQWHWDOɽΉͪɼ3DUNLQ
ͺЍεϊέϪ΢ϱ͹෾մͶؖ༫ͤΖͳߡ͓Δͱ͕Εɼ3DUNLQ Ҫఽࢢ͹รҡٶ;ܿଝͺЍ
εϊέϪ΢ϱ͹ڿॄΝӀًͤ͘͞͞ͳ͗ๅࠄ͠Ηͱ͏Ζ &KXQJHWDO6KLPXUDHWDO


ɽಋ༹͹ๅࠄͺ 3DUNLQ Ґ֐͹ 3'ؖ࿊ҪఽࢢͲ͍Ζ 3,1.ɼ'- Ͷ͕͏ͱ΍͵͠Η
ͱ͏Ζɽ3,1. Ήͪͺ '- ͹όρέΠΤφͶΓΕմ౸ܧ͗ထ਒͠ΗΖ <DRHW DO 
5HTXHMR$JXLODUHWDODQG$JQLKRWULHWDOɽΉͪɼ͞ΗΔ ͯ͹Ҫఽࢢ΍
ЍεϊέϪ΢ϱ͹ڿॄͶؖ༫ͤΖ͞ͳ͗ๅࠄ͠Ηͱ͏Ζ %DWHOOL HW DO /LX HW DO
ɽ3DUNLQɼ3,1.ɼ'- ͺϝφαϱχϨΠ඾࣯؇ཀྵͶؖΚΖҪఽࢢͲ͍ΖɽҐ৏͹͞
ͳ͖Δɼఁೳౕ033ϠυϩͺɼϝφαϱχϨΠ඾࣯؇ཀྵͶؖΚΖ3'ؖ࿊Ҫఽࢢ͹ҡ৙͗
ࡋ๖΃ٶ·ͤӪڻΝ࠸ݳ͢ͱ͏ΖՆ೵੓͗ߡ͓ΔΗΖɽ
ఁೳౕ 033ര࿒ɼ0373 ອ੓౦༫ɼΉͪͺಝఈ͹ 3' ؖ࿊Ҫఽࢢ͹ҡ৙ͶΓΕɼմ౸
ܧ͗ထ਒͠ΗΖɽ͢ ͖͢͵͗Δɼࣰ ࡏ͹ 3'׳ं͹೶಼Ͳͺմ౸ܧ͹ଇ਒ͺ೟ΌΔΗͥɼή
ϩαʖηཤ༽೵͗ఁԾ͢ͱ͏Ζͳߡ͓ΔΗͱ͏Ζ %RUJKDPPHU'XQQHWDOɽ
3'Ͷ͕͏ͱɼӣಊؽ೵͹ఁԾ͗೟ΌΔΗΖஊ֌ͲͺɼعͶࠉ࣯χϏϝϱਈܨ͗ൔ෾ఖౕΉ
Ͳݰঙ͢ͱ͏Ζ͞ͳ͗எΔΗͱ͏Ζɽ͞͹͞ͳ͖Δɼ3'׳ं͹೶಼Ͷ͕͏ͱմ౸ܧ͹ထ਒
͗೟ΌΔΗ͵͏ཀྵ༟ͳ͢ͱҐԾ͹ ͯ͹Ն೵੓͗ߡ͓ΔΗΖɽ
 մ౸ܧ͹ထ਒ͺӣಊؽ೵͹ఁԾ͗೟ΌΔΗΖΓΕ΍૥͏ஊ֌Ͳ͹Ίً͘ͱ͏Ζɽ
3'͗൅঳͢ͱ͏Ζͳਏஇ͠ΗΖࡏͶͺɼعͶӣಊؽ೵͹ఁԾ͗೟ΌΔΗͱ͏Ζɽմ౸ܧ
͹׈੓Կͺӣಊؽ೵͹ఁԾ͗೟ΌΔΗΖΓΕ΍૥͏ஊ֌Ͳ͹Ί೟ΌΔΗɼͨ ͹ޛɼ঳য়͗਒
ߨͤΖͳήϩαʖηཤ༽೵͗ఁԾͤΖՆ೵੓͗ߡ͓ΔΗΖɽ

 ࣰݩ݃Վ͹൓இ͗న઀Ͳ͵͏ɽ
3'׳ं͹೶಼Ͳͺ࢔ଚͤΖਈܨࡋ๖͗ঙ͵͏ͪΌͶɼմ౸ܧ͗׈੓Կ͢ͱ͏ΖͶ΍ؖΚ
Δͥɼήϩαʖηཤ༽೵͗ఁԾ͢ͱ͏Ζ͖͹Γ͑͵݃Վ͗ಚΔΗͱ͏ΖՆ೵੓͍͗Ζɽ

ݳয়Ͳͺɼ3'׳ं͹೶಼Ͷ͕͜Ζήϩαʖηେःҡ৙͹સ༲ͺ෈໎Ͳ͍ΖɽҲ๏Ͳɼ౸


೚࣑ྏ༂Ͳ͍Ζ*/3 ण༲ରΠβωηφΏ'33 ૏֒ࡐͺɼ3'ͶଲͤΖ࣑ྏްՎΝ࣍ͯ
ͳ͏͑ๅࠄ͍͗Εɼࣰࡏɼ*/3 ण༲ରΠβωηφͶؖͤΖ࣑ݩ͗3KDVH,, ࢾݩΉͲ਒Ό
ΔΗͱ͏Ζ $WKDXGDDQG)ROW\QLHɽҲ๏Ͳɼ*/3 ण༲ରΠβωηφ͹ਈܨฯޤϟ
ΩωθϞͺ໎Δ͖ͳ͵ͮͱ͏͵͏ɽ*/3 ण༲ରΠβωηφΏ'33 ૏֒ࡐͺࡋ๖͹ήϩ
αʖηखΕࠒΊΝଇ਒ͤΖͪΌɼࡋ๖͹ήϩαʖηَհΝմভͤΖ͞ͳͲࡋ๖ฯޤްՎΝ
΍ͪΔ͢ͱ͏ΖՆ೵੓͍͗ΖɽߍͶɼ%HOOXFFL ΔͺɼϜΤη஦೶ਈܨࡋ๖͹ॵେക཈Ͷ͕͏
ͱɼήϩαʖηَհ͗ЍεϊέϪ΢ϱ͹ڿॄΝ༢൅ͤΖ͞ͳΝๅࠄ͢ͱ͕Ε %HOOXFFL HW
DOɼ3'Ͷ͕͜ΖϪϑʖঘରܙ੔Ͷήϩαʖηَհ͗ؖ༫ͤΖՆ೵੓͗ߡ͓ΔΗΖɽ
Ґ৏͹͞ͳ͖Δɼ3'׳ं͹೶಼Ͳͺͨ͹ϟΩωθϞͺ෈໎Ͳ͍Ζ͗ɼήϩαʖηَհͶؗ
ͮͱ͏ΖՆ೵੓͍͗ΖɽΉͪɼͨ ͹ήϩαʖηَհ͗ɼϪϑʖঘରܙ੔Ν൒͑χϏϝϱਈܨ
୦ཚͶؖ༫ͤΖ͞ͳ͗ਬࡱͲ͘Ζɽ
߶ೳౕ 033ര࿒܊Ͳͺɼ ࣎ؔҐ಼Ͷകஏ஦ήϩαʖηྖ͹༙қ͵ݰঙ͗೟ΌΔΗ͵
͖ͮͪɽ͖͢͢ɼ߶ೳౕ033Ͳͺര࿒ޛ ࣎ؔͲعͶࡋ๖ࢰ͗೟ΌΔΗɼͨ͹ޛɼ࣎ؔғ
ଚదͶࡋ๖ࢰ͗਒ߨ͢ͱ͏ͪɽ߶ೳౕ 033ͶΓΕήϩαʖηভඇ͗ଇ਒͠Η͵͖ͮͪ৖
߻ɼਫ਼ࡋ๖͗ݰঙ͢ͱ͏ΖͪΌͶɼര࿒ޛ ࣎ؔͶ͕͜Ζകஏ஦ήϩαʖηྖͺαϱφϫ
ʖϩ܊ͳർ΄ͱ߶͚ң࣍͠ΗΖͺͥͲ͍Ζɽ͢ ͖͢͵͗Δɼ߶ೳౕ033ര࿒ͶΓΖകஏ஦
ήϩαʖηྖ͹ݰঙ͹ཊ੏ͺ೟ΌΔΗ͵͖ͮͪɽ͞ ͹݃Վͺɼ߶ೳౕ033ര࿒Ͷ͕͏ͱ΍
ήϩαʖηভඇ͗ଇ਒͠Ηͱ͏ΖՆ೵੓Νࣖࠨ͢ͱ͏ΖɽҲ๏Ͳɼ߶ೳౕ033ര࿒ޛ ࣎
ؔͲͺകஏ஦ήϩαʖη͗༁ ࢔ଚ͢ͱ͏ΖͶ΍ؖΚΔͥࡋ๖ࢰ͗೟ΌΔΗͪɽΉͪɼ
033ര࿒౏஦ͶήϩαʖηΝశՅ͢ͱ΍ࡋ๖ࢰ͹ཊ੏͗೟ΌΔΗ͵͖ͮͪɽҐ৏͹݃Վ͖
Δɼ߶ೳౕ033ര࿒ͺఁೳౕ033ര࿒ͳಋ༹Ͷࡋ๖͹ήϩαʖηভඇΝଇ਒ͤΖ͗ɼή
ϩαʖηَհͳͺҡ͵Ζݳে͗ݬҾͲࡋ๖ࢰ͗༢಍͠Ηͱ͏ΖͳਬࡱͲ͘Ζɽ
 ߶ೳౕ 033ര࿒Ͷ͕͏ͱɼ ࣎ؔҐ಼Ͷകஏ஦ήϩαʖη͹༙қ͵ݰঙͺ೟ΌΔ͵͖
ͮͪͶ΍ؖΚΔͥɼകஏ஦೗࢐ྖͺര࿒ޛ ࣎ؔͲ༙қͶଁՅ͢ͱ͏ͪɽ7&$յ࿑ͶؖΚ


Ζ߮ોͲ͍ΖЍίφήϩνϩ࢐୦ਭો߮ો Ѝ.*'+ ͹׈੓ͺɼ033ೳౕғଚదͶ૏
֒͠ΗΖ͞ͳ͗ๅࠄ͠Ηͱ͏Ζ 0L]XQRHWDO0FQDXJKWHWDOɽ߶ೳౕ033
ര࿒ͲͺЍ.*'+ ͗کྙͶ૏֒͠Ηɼ7&$ յ࿑͗ಉ͖͵͚͵ͮͪ݃Վɼ೗࢐͗ட੷͢ͱ
͏ΖͳਬࡱͲ͘Ζɽ






















୊ হ ఁೳౕ033ര࿒ͶΓΖήϩαʖηَհ͗ΨʖφϓΟβλ
ʖϞ෾մ૏֒΃ٶ·ͤӪڻ

୊ ઇ ॻݶ
ࡋ๖಼ͲͺɼνϱϏέ࣯͗ઊ͓ͥ߻੔ʀ෾մ͠Ηͱ͏Ζɽࡋ๖಼͹νϱϏέ࣯෾մؽߑͳ
͢ͱɼϤϑΫοϱʖϕϫτΠλʖϞܧ 836 ͳΨʖφϓΟζʖ͗ڏ͝ΔΗΖɽ836ͺɼ෈
གྷͳ͵ͮͪνϱϏέ࣯΃ϤϑΫοϱΝ෉Յ͢ɼϛϨϤϑΫοϱԿ͠ΗͪνϱϏέ࣯Νϕϫ
τΠλʖϞͶΓΕ෾մͤΖؽߑͲ͍Ζɽ3'ؖ࿊ҪఽࢢͲ͍Ζ 3DUNLQɼ8&+/ ͺ 836͹
਒ߨͶؖΚΖɽ͠ΔͶɼϪϑʖঘରͶϤϑΫοϱ͗؜ΉΗͱ͏Ζ͞ͳ͗ๅࠄ͠Ηͱ͕Ε
.X]XKDUDHWDO.XXVLVWRHWDOɼ836 ͹ҡ৙ͺ 3'൅঳Ͷؖ༫ͤΖͳߡ͓Δ
Ηͱ͏Ζɽ
Ҳ๏ͲɼΨʖφϓΟζʖ͹ҡ৙ͳ 3'൅঳͹ؖܐ΍ۛ೧஥໪͠Ηͱ͘ͱ͏ΖɽΨʖφϓΟ
ζʖͺ෈གྷͳ͵ͮͪνϱϏέ࣯Ώࡋ๖࣯ΨϩΪϋϧΝɼϨλλʖϞΝղ͢ͱ෾մͤΖؽߑ
Ͳ͍Ζ 0L]XVKLPDHWDOɽΨʖφϓΟζʖͺɼϜέϫΨʖφϓΟζʖɼεϡϘϫϱ
ղࡑ੓ΨʖφϓΟζʖ &0$ɼϝέϫΨʖφϓΟζʖ͹ झྪͶ෾พ͠ΗΖɽ͞ ΗΔ̑ͯ
͹஦ͲɼϜέϫΨʖφϓΟζʖ͗࠹΍कགྷ͵ؽߑͲ͍Ζͳߡ͓ΔΗͱ͕ΕɼҲൢదͶΨʖφ
ϓΟζʖͳݼͻΗΖ΍͹ͺϜέϫΨʖφϓΟζʖ͹͞ͳΝࢨͤɽຌݜڂͶ͕͏ͱ΍ɼࠕޛɼ
ΨʖφϓΟζʖͳͫ͜නى͢ͱ͏Ζ΍͹ͺϜέϫΨʖφϓΟζʖΝқັͤΖɽϜέϫΨʖ
φϓΟζʖͲͺɼΉͥࡋ๖࣯Ͷֶ཯ຜͳ͏͑ࢹ್࣯॑ຜ͗ड़ݳͤΖɽֶ ཯ຜͺࡋ๖࣯੔෾Ν
खΕҕ΋͞ͳͲΨʖφϓΟβλʖϞΝܙ੔ͤΖɽͨ ͹ޛɼΨʖφϓΟβλʖϞͺϨλλʖϞ
ͳ༧߻͢ɼΨʖφϨλλʖϞͳ͵Ζɽͨ ͹݃ՎɼϨλλʖϞͶ؜ΉΗͱ͏ͪՅਭ෾մ߮ો͗
ֶ཯͠Ηͪࡋ๖࣯੔෾Ν෾մͤΖ )LJɽϜέϫΨʖφϓΟζʖͺඉમ୔ద͵ࡋ๖࣯੔෾
͹෾մؽߑͲ͍Ζͳߡ͓ΔΗͱͪ͘ɽ͢ ͖ۛ͢೧ɼ෈ྒྷϝφαϱχϨΠΝમ୔దͶ෾մͤΖ


Ϝ΢φϓΟζʖΏɼࡋ๖಼΃৷೘͢ͱͪ͘ࡋۗΝඬదͳͤΖκόϓΟζʖ͵ʹɼ߶͏મ୔੓
Ν΍ͮͪϜέϫΨʖφϓΟζʖ΍ๅࠄ͠Ηͱ͏Ζ .OLRQVN\HWDOɽ͞͹͞ͳ͖ΔϜ
έϫΨʖφϓΟζʖͺࡋ๖಼͹߅৙੓ң࣍Ͷ͕͏ͱ॑གྷ͵ༀׄΝ୴ͮͱ͏Ζͳߡ͓ΔΗΖɽ
&0$ͺΨʖφϓΟβλʖϞܙ੔Νղ͠͵͏ΨʖφϓΟζʖͲ͍Ζɽ+VF εϡϘϫϱνϱ
Ϗέ࣯͗ .)(54 ༹ϠοʖϓΝ࣍ͯνϱϏέ࣯મ୔దͶͨ͹߶࣏ߑଆΝΆʹ͚ɽ߶࣏ߑଆ
ΝΆʹ͖ΗͪνϱϏέ࣯ͺɼϨλλʖϞຜ৏ͶଚࡑͤΖ /$03$Νղ͢ͱϨλλʖϞͶख
ΕࠒΉΗΖ 7DVVHWDQG&XHUYRɽϝέϫΨʖφϓΟζʖ΍ΉͪɼΨʖφϓΟβλʖ
Ϟܙ੔Νղ͠͵͏෾մؽߑͲ͍ΕɼϨλλʖϞຜ಼͗ଈ΃ͳؗ೘͠ΗΖ͞ͳͲࡋ๖࣯Ͷଚ
ࡑͤΖঘ෾ࢢΝ௜ંखΕࠒ΋ɽ


)LJXUH 6FKHPHRIDXWRSKDJLFGHJUDGDWLRQPDFKLQHU\


͞ΗΉͲͶ 3' ׳ं͹೶಼ͲΨʖφϓΟβλʖϞ͹ட੷͗೟ΌΔΗͱ͏Ζ $QJODGHHW
DOɽ͠ ΔͶɼ೶ಝҡదΨʖφϓΟζʖܿଝϜΤηͲͺɼ೶಼ͶνϱϏέ࣯ڿॄର͗ட
੷ͤΖ͞ͳɼਈܨࡋ๖ࢰٶ;ਈܨร੓࣮׳༹঳য়͗೟ΌΔΗΖ͞ͳ͗ๅࠄ͠Ηͱ͏Ζ
+DUDHWDO.RPDWVXHWDOɽ͞ΗΔ͹͞ͳ͖ΔɼΨʖφϓΟζʖ͹ҡ৙ͳ 3'
൅঳Ͷͺືં͵ؖܐ͍͗Ζͳߡ͓ΔΗΖɽ͢ ͖͢͵͗ΔɼΨʖφϓΟζʖ͹ҡ৙͹৆ࡋΝ LQ


YLYR Ͳ֮೟ͤΖघ๑ཱི֮͗͠Ηͱ͏͵͏ͪΌͶɼΨʖφϓΟζʖҡ৙ͳ 3' ൅঳͹ؖܐͺ
෈໎͵఼͗ଡ͏ɽ
͞ΗΉͲͶɼࡋ๖΃͹ 033ര࿒͗ΨʖφϓΟβλʖϞ͹ࡋ๖಼ட੷Ν༢൅ͤΖ͞ͳΝ
෵਼͹ήϩʖϕ͗ๅࠄ͢ͱ͏Ζɽ͢ ͖͢͵͗Δɼͨ ͹ட੷͹ݬҾͳ͢ͱΨʖφϓΟζʖ༢಍
Νक௃͢ͱ͏Ζήϩʖϕ =KXHWDODQG:RQJHWDO5RGUÏJXH]%ODQFR
HWDO1RSSDUDWHWDOͳɼΨʖφϓΟβλʖϞ͹෾մ૏֒Νक௃͢ͱ͏Ζήϩ
ʖϕ͍͗Ε 'HKD\HWDO/LPHWDOɼΨʖφϓΟβλʖϞ͗ࡋ๖಼Ͷட੷ͤΖ
ݬҾͺմ໎͠Η͏ͱ͵͏ɽ͞ ͹໅८ͺ033ͶΓΖΨʖφϓΟζʖ΃͹Ӫڻ͗ɼര࿒ড়݇Ώ
ࡋ๖झͶΓͮͱҡ͵Ζ͞ͳ͗ݬҾͲ͍ΖՆ೵੓͗ߡ͓ΔΗΖɽͨ ͞ͲҐ઴ɼըʓ͹ήϩʖϕ
ͺɼఁೳౕ033͗ΨʖφϓΟζʖؽߑ΃ٶ·ͤӪڻΝ௒΄ͪɽͨ͹݃Վɼఁೳౕ033ര
࿒ޛ࣎ؔͶ͕͏ͱΨʖφϓΟβλʖϞ෾մ૏֒ͶΓΕΨʖφϓΟβλʖϞ͗ࡋ๖಼Ͷட
੷ͤΖ͞ͳΝ໎Δ͖Ͷͪ͢ 0L\DUDHWDOɽ
$WJ ͳ͢ͱ΍எΔΗΖ /& ͺɼΨʖφϓΟζʖ͹਒ߨͶචਤ͹νϱϏέ࣯Ͳ͍Ζɽ/&
ͺ & ຦୼͹Πϩάωϱ࢔خΝεητ΢ϱϕϫτΠʖκͲ͍Ζ $WJ ͶΓͮͱ઀இ͠ΗΖ͞
ͳͲࡋ๖࣯ܗ͹ /&, ͳ͵Ζ .LULVDNRHWDO.DEH\DHWDOɽͨ͹ޛɼ$WJ ͳ
$WJ Νղ͢ͱϙηϓΟοζϩΦνόʖϩΠϝϱͳ݃߻͢ /&,, ͳ͵Ζ ,FKLPXUDHW DO
ɽ/&,, ͺ $WJ$WJ$WJ/ ෵߻ରͶΓΕֶ཯ຜ΃ͳ෉Յ͠ΗΖ 0L]XVKLPDHW
DO 0DWVXVKLWDHW DOɽ/&,, ͺΨʖφϓΟβλʖϞ৏Ͷ͹ΊۃࡑͤΖͪΌɼ
/&,, ͺΨʖφϓΟβλʖϞϜʖΩʖͳݡ͵͠Ηͱ͏Ζ .DEH\DHWDOɽ
SVHTXHVWVRPHS ͺΨʖφϓΟζʖમ୔దͶ෾մ͠ΗΖخ࣯Ͳ͍ΖɽS ͺ /,5
Ϡοʖϓͳ 8%$ χϟ΢ϱΝ༙ͤΖɽ8%$ χϟ΢ϱΝղ͢ͱϤϑΫοϱԿ͠ΗͪνϱϏέ
࣯ΏΨϩΪϋϧ͵ʹͳ݃߻͢ɼ/,5 ϠοʖϓΝղ͢ͱ /& ͳ݃߻ͤΖ͞ͳͲɼಝఈ͹෼࣯
Νમ୔దͶΨʖφϓΟβʖϞ΃ӣ;෾մΝଇͤ +HDQG.OLRQVN\ɽ
ըʓ͹Ґ઴͹ๅࠄͲͺɼఁೳౕ033ര࿒ޛ ࣎ؔͲΨʖφϓΟβλʖϞ෾մ͗૏֒͠


Ηͪ݃Վɼ/&,, ͳ S ͗ࡋ๖಼Ͷட੷ͤΖ͞ͳΝݡड़͢ͱ͏Ζ 0L\DUDHWDOɽຌ
হͲͺɼఁೳౕ 033ര࿒ͶΓΖήϩαʖηَհ͗ /&,,ɼS ͹ࡋ๖಼ட੷Ͷؖ༫ͤΖ
͖൳͖Ν௒΄Ζ͞ͳͲɼΨʖφϓΟβλʖϞ෾մ૏֒΃͹ӪڻΝ඲Ճͪ͢ɽ

୊ ઇ ఁೳౕ033ര࿒ͶΓΖ/&,, ൅ݳྖ͹ܨ࣎รԿ
ఁೳౕ 033ര࿒ͶΓΕ೟ΌΔΗΖΨʖφϓΟβλʖϞ͹ட੷Ͷήϩαʖηَհ͗ؖ༫
ͤΖ৖߻ɼΨʖφϓΟβλʖϞ͹ட੷ͺήϩαʖηَհͳಋ࣎ɼ͍ Ζ͏ͺͨΗҐ߳Ͷ೟ΌΔ
ΗΖͳߡ͓ΔΗΖɽͨ ͞Ͳɼఁೳౕ033ര࿒ͶΓΖΨʖφϓΟβλʖϞ͹ட੷͗೟ΌΔΗ
Ζ࣎ؔΝஎΖͪΌͶɼΨʖφϓΟβλʖϞϜʖΩʖͲ͍Ζ /&,, ͹ࡋ๖಼൅ݳྖ͹ܨ࣎ร
ԿΝΤΥηνϱϔϫρφͶΓΕ֮೟ͪ͢ɽͨ͹݃Վɼఁೳౕ033ര࿒ޛ ࣎ؔҐ಼Ͳͺ
/&,, ൅ݳྖ͹รԿͺ೟ΌΔΗͥɼ ͖࣎ؔΔ༙қ͵ଁՅ͗೟ΌΔΗͪ )LJDɽ

୊ ઇ ήϩαʖηశՅ͗ఁೳౕ033ര࿒ͶΓΖ/&,, ͹ଁՅ΃ٶ·ͤӪڻ
ఁೳౕ033ര࿒ޛ ࣎ؔͲशೳౕ͗ P0ͳ͵ΖΓ͑ͶήϩαʖηΝశՅ͢ɼͨ͹
 ࣎ؔޛͶνϱϏέ࣯յफΝ͕͞͵ͮͪɽΤΥηνϱϔϫρφ͹݃Վɼఁೳౕ 033ୱಢ
ര࿒Ͳ೟ΌΔΗͪ /&,, ൅ݳ͹ଁՅͺɼήϩαʖηΝశՅͤΖ͞ͳͲ༙қͶཊ੏͠Ηͪ
)LJEɽ

୊ ઇ ήϩαʖηశՅ͗ఁೳౕ033ര࿒ͶΓΖ S͹ଁՅ΃ٶ·ͤӪڻ
S Ͷ͕͏ͱ΍ /&,, ͳಋ༹͹ݗ౾Ν͕͞͵ͮͪɽS ͺ 1 ຦୼ଈͶ 3% χϟ΢ϱΝ
؜΋ͪΌɼ߶͏ڿॄ੓Ν༙ͤΖɽͨ͹ͪΌɼࡋ๖಼Ͳգ৔Ͷட੷ͪ͢ S ͺڿॄ͢ɼ7ULWRQ
; Ώ 13 ͳ͏ͮͪֆ໚׈੓ࡐͲͺՆ༻ԿͲ͘͵͚͵Ζ͞ͳ͍͗Ζ )XMLWD HW DO
/LPHWDOɽըʓ΍Ґ઴ɼఁೳౕ033ര࿒ޛ ࣎ؔͶ͕͜Ζ S ͹ଁՅ͗ɼ


13 ؜༙ώρϓΟʖՆ༻੓ժ෾Ͳͺ೟ΌΔΗͥɼ13 ؜༙ώρϓΟʖ෈༻੓
ժ෾Ͷ͕͏ͱ೟ΌΔΗΖ͞ͳΝๅࠄͪ͢ 0L\DUDHWDOɽͨ ͞ͲຌݜڂͶ͕͏ͱ΍
13 ؜༙ώρϓΟʖ෈༻੓ժ෾Ͷ؜ΉΗΖ S ͹รԿͶͯ͏ͱݗ౾Ν͕͞͵ͮͪɽΤΥ
ηνϱϔϫρφ͹݃Վɼఁೳౕ 033ୱಢര࿒Ͳ೟ΌΔΗͪ 13 ؜༙ώρϓΟʖ෈
༻੓ժ෾Ͷ͕͜Ζ S ൅ݳ͹ଁՅ͗ɼήϩαʖηశՅͶΓΕ༙қͶཊ੏͠ΗͪɽҲ๏Ͳɼ
13 ؜༙ώρϓΟʖՆ༻੓ժ෾ͲͺɼήϩαʖηశՅͶΓΕ033͹ೳౕғଚద͵ऑ
ױ͹ଁՅܑ޴͗೟ΌΔΗͪ͗ɼ༙қ͵รԿͲͺ͵͖ͮͪ )LJFɽ
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
)LJXUH  ,QIOXHQFH RI JOXFRVH VXSSOHPHQWDWLRQ RQ PLOG 033 H[SRVXUHLQGXFHG
DXWRSKDJRVRPHDFFXPXODWLRQ 
D6+6<<FHOOVZHUHH[SRVHGWRDQGP0033XSWRKDQGWKHOHYHORI/&,,
H[SUHVVLRQZDVGHWHFWHGE\ZHVWHUQEORWWLQJDWVHYHUDOWLPHSRLQWVE6+6<<FHOOVZHUH
H[SRVHGWRDQGP0033IRUKZLWKRUZLWKRXWP0JOXFRVHIRUWKHODVWK
DQGWKHOHYHORI/&,,H[SUHVVLRQZDVGHWHFWHGE\ZHVWHUQEORWWLQJF6+6<<FHOOVZHUH
H[SRVHGWRDQGP0033IRUKZLWKRUZLWKRXWP0JOXFRVHIRUWKHODVWK
DQGWKHOHYHORISH[SUHVVLRQZDVGHWHFWHGE\ZHVWHUQEORWWLQJ'DWDDUHH[SUHVVHGDVWKH
PHDQʸ6'IURPDWOHDVWWKUHHLQGHSHQGHQWH[SHULPHQWVSS 

c


୊ ઇ ߡࡱ
ҡ৙νϱϏέ࣯͹ڿॄର͖Δ͵ΖϪϑʖঘରͺɼ3'ΉͪͺϪϑʖঘରܗ೟எ঳׳ं͹೶
಼Ͳ೟ΌΔΗΖɽΉͪɼ3'׳ं͹೶಼Ͷ͕͏ͱɼ/& ͳ S ͗ϪϑʖঘରͶ؜ΉΗͱ͏Ζ
͞ͳ͗ๅࠄ͠Ηͱ͕Ε =DWORXNDO HW DO .XXVLVWR HW DO +LJDVKL HW DO 
7DQMLHWDOɼ ΨʖφϓΟζʖҡ৙͗Ϫϑʖঘର͹ܙ੔Ͷؖ༫ͤΖՆ೵੓͍͗Ζɽ
ࠕյɼఁೳౕ033ര࿒౏஦ͶήϩαʖηΝశՅͤΖ͞ͳͲɼ/&,, ͳ 13 ؜༙
ώρϓΟʖ෈༻੓ժ෾͹ S ͹ଁՅ͗ཊ੏͠Ηͪɽ͞ΗΔ͹݃Վ͖Δɼఁೳౕ 033ര࿒
ͶΓΖήϩαʖηَհ͗ΨʖφϓΟβλʖϞ͹ட੷Ν༢൅ͤΖ͞ͳ͗ࣖࠨ͠Ηͪɽըʓ͹
ήϩʖϕͺҐ઴ɼఁೳౕ 033ര࿒ͶΓΖΨʖφϓΟβλʖϞ͹ட੷͗ϨλλʖϞ͹࢐੓
Կ૏֒ͶΓΖ΍͹Ͳͺ͵͏͞ͳΝๅࠄ͢ͱ͏Ζ 0L\DUDHWDOɽΉͪͨ͹ࡏɼϨλλ
ʖϞͶ؜ΉΗΖՅਭ෾մ߮ો͹  झͲ͍ΖΩτϕεϱ'͹׈੓ఁԾΝࣖͪ͢ɽҲ๏ͲɼΩ
τϕεϱ'׈੓ఁԾ͹ϟΩωθϞͺ෈໎Ͳ͍ΖɽνϱϏέ࣯߻੔͹ࡏͶ͕͞͵ΚΗΖ఺ ʀࣺ
ຍ༃ͺ$73ғଚద͵գఖͲ͍Ζɽఁೳౕ033ര࿒ͶΓΕ࢐ԿదϨϱ࢐Կ͗૏֒͠Ηͪড়
݇ԾͲήϩαʖηَհͶؗͮͪ݃Վɼࡋ๖಼$73Ϫϗϩ͗ఁԾ͢ɼΩτϕεϱ'͹఺ࣺʀ
ຍ༃͗ཊ੏͠Ηͱ͏ΖՆ೵੓͗ߡ͓ΔΗΖɽࠕޛɼఁೳౕ 033ʶര࿒࣎Ͷ͕͜ΖΩτϕε
ϱ'͹νϱϏέ࣯ΏP51$͹ࡋ๖಼൅ݳྖ͹รԿΝ֮೟ͤΖ͞ͳͲɼΨʖφϓΟβλʖϞ
෾մ૏֒͹ΓΕ৆ࡋ͵ϟΩωθϞմ໎Ͷܪ͗Ζ͞ͳ͗غଶͲ͘Ζɽ









୊ হ ఁೳౕ033ര࿒͗ΨʖφϓΟζʖ༢಍΃ٶ·ͤӪڻ

୊ ઇ ॻݶ
ΨʖφϓΟζʖͺَհΝ࢟Όͳ༹ͪ͢ʓ͵ηφϪηͶΓΕ༢಍͠ΗΖɽَհͶΓΖΨʖ
φϓΟζʖ༢಍ͺɼࡋ๖࣯੔෾Ν෾մ͢࠸ཤ༽ͤΖ͞ͳͲΦϋϩάʖΝಚΖ͞ͳΝ໪దͳ
͢ͱ͏Ζɽࣰ ࡏɼΠϝό࢐Ώ੔ௗҾࢢ͵ʹ͹َհͺΨʖφϓΟζʖ༢಍͹ͪΌ͹༙ް͵घஊ
ͳ͢ͱ൜༽͠Ηͱ͏Ζ &XHUYRDQG0DFLDQɽP725 ͺΨʖφϓΟζʖ͹॑གྷ͵੏
ޜҾࢢͲ͍Ζɽ௪৙ɼP725 ͺϨϱ࢐Կ͠Ηͱ׈੓Կয়ସΝฯͮͱ͕Εɼֶ཯ຜ͹ܙ੔͹
ॵغஊ֌Ͷؖ༫ͤΖ$WJ8/.8/.̏ ෵߻ରΝෝͶ੏ޜ͢ͱ͏Ζɽಝఈ͹ηφϪηͶ
ΓΕΨʖφϓΟζʖ͗༢಍͠ΗΖࡏɼηφϪηͶΓͮͱҡ͵Ζεήψϩఽୣ͗೟ΌΔΗΖ
͗ɼͨΗΔͺ࠹शదͶ P725 ͹୦Ϩϱ࢐Կ ෈׈੓Կ ΃ͳफ଍ͤΖ 6HQJXSWD HW DO
ɽͨ͹݃ՎɼP725 ͶΓͮͱ੏ޜ͠Ηͱ͏ͪ 8/. ෵߻ର͗׈੓Կ͢ɼΨʖφϓΟ
ζʖ͗༢಍͠ΗΖɽήϩαʖηَհ΍ΉͪΨʖφϓΟζʖΝ༢಍ͤΖ͞ͳ͗ๅࠄ͠Ηͱ͏
ΖͪΌ 0RUXQRHW DO ɼఁೳౕ 033ര࿒ͶΓΕΨʖφϓΟζʖ͗༢಍͠Ηͱ͏Ζ
Ն೵੓͗ߡ͓ΔΗΖɽͨ ͞ͲຌহͲͺɼఁೳౕ033ര࿒ͶΓΖήϩαʖηَհ͗Ψʖφϓ
ΟζʖΝ༢಍͢ͱ͏Ζ͖൳͖Νݗ౾ͤΖ͞ͳΝ໪దͳͪ͢ɽ
ΉͪɼΨʖφϓΟζʖ༢಍Ν֮೟ͤΖͪΌͶҐԾ͹ झྪ͹ࣰݩΝ͕͞͵ͮͪɽ
 ήϩαʖηَհͶΓΖΨʖφϓΟζʖ༢಍εήψϩ͹֮೟
ࡋ๖͗ήϩαʖηَհͶؗΖͳࡋ๖಼͹$03$73͹ർི͗৏তͤΖɽͨ ͹݃Վɼ$03.
͗Ϩϱ࢐Կ͠Ηɼ׈੓ԿͤΖɽͨ͹ޛ̾725͹୦Ϩϱ࢐Կً͗͞ΕɼΨʖφϓΟζʖ͗༢
಍͠ΗΖ 0RUXQRHW DO ɽͨ͞Ͳɼఁೳౕ033ര࿒ͶΓΖ$03.ٶ;P725͹
Ϩϱ࢐ԿϪϗϩ͹รԿΝΤΥηνϱϔϫρφմੵͶΓΕ֮೟ͤΖ͞ͳͲɼΨʖφϓΟζʖ
͗༢಍͠Ηͱ͏Ζ͖൳͖Ν඲Ճͪ͢ɽ


/&,, νʖϱΨʖώʖ͹඲Ճ
/&,, ͹ଁՅͺΨʖφϓΟβλʖϞ͹ଁՅΝࣖࠨ͢ͱ͏ΖɽΨʖφϓΟβλʖϞଁՅ͹
ݬҾͳ͢ͱͺɼʰ ΨʖφϓΟζʖ༢಍ ɼʱʰ ΨʖφϓΟβλʖϞ͹෾մ૏֒ʱ͹ झྪ͗ڏ͝
ΔΗΖɽ͖͢͢͵͗Δɼ/&,, ͹൅ݳྖΝ֮೟ͤΖͫ͜ͲͺɼʹͬΔ͗ݬҾͲ͍Ζ͹͖Ν
൓พͤΖ͞ͳͺ෈Ն೵Ͳ͍Ζɽ/&,, ଁՅ͹ݬҾΝಝఈͤΖͪΌ͹घ๑ͳ͢ͱͺɼ/&,,
νʖϱΨʖώʖ͹඲Ճ͗ළ༽͠Ηͱ͏Ζɽ͞ ͹඲ՃͶͺɼϨλλʖϞ͹׈੓Ν૏֒ͤΖԿ߻
෼ɼΉͪͺΨʖφϓΟβλʖϞͳϨλλʖϞ͹༧߻Ν૏֒ͤΖԿ߻෼Ν༽͏Ζɽ͞ ͹Γ͑͵
ΨʖφϓΟβλʖϞ෾մ૏֒ࡐΝɼΨʖφϓΟβλʖϞ͹෾մΝ׮સͶ૏֒ͤΖೳౕͲ༽
͏ΖɽΨʖφϓΟβλʖϞ෾մ૏֒ࡐୱಢര࿒ͳɼ/&,, ଁՅΝ༢൅ͤΖ෼࣯͹ญ༽ര࿒
ͶΓΖ /&,, ͹รԿΝΤΥηνϱϔϫρφմੵͶΓΕ֮೟ͤΖ͞ͳͲɼΨʖφϓΟβλʖ
Ϟ͗༢಍͠Ηͱ͏Ζ͖൳͖Ν൓พͤΖ͞ͳ͗Ͳ͘ΖɽΨʖφϓΟζʖ͗༢಍͠Ηͱ͏Ζ৖
߻ɼΨʖφϓΟβλʖϞ෾մ૏֒ࡐญ༽ര࿒ͶΓΕɼΨʖφϓΟβλʖϞ෾մ૏֒ࡐୱಢര
࿒ΓΕ΍ /&,, ͗ଁՅͤΖɽҲ๏ͲɼΨʖφϓΟβλʖϞ෾մ͗૏֒͠Ηͱ͏Ζ৖߻ɼΨ
ʖφϓΟβʖϞ෾մ૏֒ࡐୱಢര࿒ͳർ΄ɼญ༽ര࿒ͲΨʖφϓΟβλʖϞ͹ଁՅ͗೟Ό
ΔΗ͵͏ )LJɽͨ͞Ͳɼఁೳౕ033ര࿒ͶΓΖ /&,, νʖϱΨʖώʖ΃͹ӪڻΝ඲
ՃͤΖ͞ͳͶΓΕɼΨʖφϓΟζʖ͗༢಍͠Ηͱ͏Ζ͖൳͖Ν඲Ճͪ͢ɽ












)LJXUH6FKHPHRI/&,,WXUQRYHUDVVD\


̑$WJ$WJ$WJ/ ෵߻ର਼͹ܯ଎
$WJ$WJ$WJ/ ෵߻ରͺ /&,, Νֶ཯ຜ΃෉ՅͤΖༀׄΝ୴ͮͱ͏Ζ )LJɽ
/&,, Ν෉ՅͤΖࡏɼ͞͹෵߻ରͺֶ཯ຜ৏ͶۃࡑͤΖ͗ɼֶ཯ຜ͗ถͣɼΨʖφϓΟβ
λʖϞ͗ܙ੔͠ΗΖͳ཯୦ͤΖ 0L]XVKLPDHWDO0DWVXVKLWDHWDOɽΨʖφϓ
Οζʖ͗༢಍͠ΗͪࡏɼΨʖφϓΟβλʖϞ͹ܙ੔͗ଇ਒͠ΗΖͪΌɼ$WJ$WJ$WJ/
෵߻ର͹ֶ཯ຜ৏΃͹ۃࡑ΍ଇ਒͠ΗΖɽ$WJɼ$WJɼ$WJ/ ͹͏ͥΗ͖ͶଲͤΖ߇ର
Ν༽͏ͪ໖Ӻઝ৯Ͳ֮೟͠ΗΖχρφয়ߑଆͺ $WJ$WJ$WJ/ ෵߻ରΝқັͤΖɽ
/&,, ͳҡ͵Εɼ͞͹෵߻ରͺΨʖφϓΟβʖϞ͗ܙ੔͠ΗΖͳຜয়͖Δ཯୦ͤΖͪΌɼ
ΨʖφϓΟζʖ͗༢಍͠Ηͱ͏Ζ৖߻͹ΊଁՅ͗೟ΌΔΗΖ /LHWDOɽͨ͞Ͳɼఁ
ೳౕ033ര࿒ͶΓΖ$WJ$WJ$WJ/ ෵߻ର͹ଁՅΝ֮೟ͤΖ͞ͳͶΓΕɼΨʖφϓ
Οζʖ͗༢಍͠Ηͱ͏Ζ͖൳͖Ν඲Ճͪ͢ɽ





)LJXUH6FKHPHRIFRQMXJDWLRQRI/&,,WRLVRODWLRQPHPEUDQH


୊ ઇ ఁೳౕ033ര࿒͗ήϩαʖηَհͶΓΖΨʖφϓΟζʖ༢಍εήψ
ϩ΃ٶ·ͤӪڻ
ఁೳౕ033ര࿒ ࣎ؔޛͶ͕͜Ζ$03.ͳP725͹Ϩϱ࢐ԿϪϗϩΝΤΥηνϱϔ
ϫρφͶΓΕ֮೟ͪ͢ɽͨ͹݃Վɼఁೳౕ033ര࿒ͶΓΕ$03.͹Ϩϱ࢐ԿϪϗϩ͗৏
ত͢ɼ$03. ͹ԾླྀͶҒ஖ͤΖνϱϏέ࣯ɼΠιοϩαϨϱΩϩϚΫεϧʖκ $&& ͹
Ϩϱ࢐ԿϪϗϩ͹৏ত΍ಋ࣎Ͷ೟ΌΔΗͪɽΉͪɼP725 ͺఁೳౕ 033ര࿒ͶΓΕ୦Ϩ
ϱ࢐Կ͠Ηͱ͏Ζ͞ͳ͗໎Δ͖ͳ͵Εɼ̾725 ͹ԾླྀͶҒ஖ͤΖ S6 Ϋψʖκ S
6. ͹୦Ϩϱ࢐Կ΍೟ΌΔΗͪɽߍͶɼ͞ΗΔ͹รԿͺ 033ര࿒ޛ  ࣎ؔͲήϩαʖ
ηΝశՅͤΖ͞ͳͲཊ੏͠Ηͪ )LJDɽ
࣏Ͷɼఁೳౕ 033ര࿒ͶΓΖ $03. ٶ;̾725 ͹׈੓͹ܨ࣎รԿΝΤΥηνϱϔϫ
ρφͶΓΕ֮೟ͪ͢ɽͨ͹݃Վɼఁೳౕ 033ര࿒ޛ  ࣎ؔͲعͶ $03.ɼ$&& ͹Ϩϱ
࢐ԿϪϗϩ͗৏ত͢ɼͨ ͹ޛ΍࣎ؔғଚదͶ৏ত͢କ͜ͱ͏ͪɽΉͪɼP725ٶ; S6.
͹୦Ϩϱ࢐Կͺఁೳౕ033ര࿒ޛ ͖࣎ؔΔ೟ΌΔΗͪ )LJEɽ

୊ ઇ ఁೳౕ033ര࿒͗ /&,, νʖϱΨʖώʖ΃ٶ·ͤӪڻ
/&,, ͹νʖϱΨʖώʖΝ඲ՃͤΖ͞ͳͲɼఁೳౕ 033ͶΓΕΨʖφϓΟζʖ͗༢಍
͠Ηͱ͏Ζ͖൳͖Νݗ౾ͪ͢ɽΉͪɼఁೳౕ 033ര࿒ޛ ɼɼ ࣎ؔͶ͕͜Ζ /&
,, νʖϱΨʖώʖΝ඲ՃͤΖ͞ͳͲɼΨʖφϓΟζʖ͗༢಍͠ΗΖ࣎ؔ΍௒΄ͪɽࠕյɼΨ
ʖφϓΟβλʖϞ෾մ૏֒͹ͪΌͶ%DILORP\FLQ$%DI Ν༽͏ͪɽ%DI ͺ 9$73DVH ͹૏
֒ࡐͲ͍ΕɼϨλλʖϞ಼͹࢐੓ԿΝ૏֒ͤΖ͞ͳͲΨʖφϓΟβλʖϞ͹෾մΝཊ੏ͤ
Ζɽըʓ͹Ґ઴͹ๅࠄͲͺɼఁೳౕ033ര࿒஦͹࠹ޛ͹ ࣎ؔ͹Ί Q0%DI Νญ༽ര
࿒ͪ͢ 0L\DUDHWDOɽ͖͢͢ɼ༩ඍࣰݩ͹݃ՎɼQ0%DI ͶΓΕΨʖφϓΟβλ
ʖϞ෾մ͗׮સͶ૏֒͠ΗΖ͞ͳ͗ࣖࠨ͠Ηͪ GDWDQRWVKRZQɽͨ͞ͲຌݜڂͲͺɼ%DI


͹शೳౕΝ Q0 Ͷรߍ͢ɼ033ര࿒஦͹࠹ޛ͹  ࣎ؔ͹Ίญ༽ര࿒ͤΖ͞ͳͲ /&
,, νʖϱΨʖώʖ͹඲ՃΝ͕͞͵ͮͪɽΤΥηνϱϔϫρφ͹݃Վɼఁೳౕ 033ര࿒ޛ
࣎ؔͶ͕͏ͱͺɼ%DI ଚࡑԾʀඉଚࡑԾ͹ʹͬΔͶ͕͏ͱ΍ /&,, ͹ଁՅܑ޴ͺ೟ΌΔ
Η͵͖ͮͪ )LJFɽఁೳౕ033ര࿒ޛ  ࣎ؔͶ͕͏ͱɼ%DI ඉଚࡑԾͲͺ /&,, ͹
ଁՅܑ޴ͺ೟ΌΔΗ͵͖ͮͪ͗ɼ%DI ଚࡑԾͲͺ /&,, ͹༙қ͵ଁՅ͗೟ΌΔΗͪ )LJ
Gɽఁೳౕ033ര࿒ޛ  ࣎ؔͶ͕͏ͱͺɼ%DI ඉଚࡑԾͲ /&,, ͹ଁՅܑ޴͗೟ΌΔ
Ηͪ͗ɼ%DI ଚࡑԾͲͺͨ͹ଁՅܑ޴͗೟ΌΔΗ͵͖ͮͪ )LJHɽ

୊ ઇ ఁೳౕ033ര࿒͗$WJ$WJ$WJ/ ෵߻ର΃ٶ·ͤӪڻ
$WJ$WJ$WJ/ ෵߻ର͹ଁՅΝ֮೟ͤΖͪΌͶɼఁೳౕ 033ര࿒ޛ ɼɼ
࣎ؔͶ͕͏ͱ߇$WJ/ ߇ରΝ༽͏ͪ໖Ӻઝ৯Ν͕͞͵ͮͪɽ߇$WJ/߇ରཇ੓͹χρφ
য়ߑଆͺ$WJ$WJ$WJ/ ෵߻ରΝқັͤΖɽͨ͞Ͳɼ߇$WJ/ ߇ରཇ੓͹χρφয়
ߑଆͳࡋ๖͹֫͹਼Νܯ଎ͤΖ͞ͳͲ̏ࡋ๖͍ͪΕ͹ $WJ$WJ$WJ/ ෵߻ର͹਼Ν
ࢋड़ͪ͢ɽͨ͹݃Վɼఁೳౕ033ര࿒ޛ  ࣎ؔͲͺ߇ $WJ/ ߇ରཇ੓͹χρφয়ߑଆ
͹ଁՅͺ೟ΌΔΗ͵͖ͮͪ )LJIɽఁೳౕ033ര࿒ޛ ɼ ࣎ؔͲͺɼ߇$WJ/߇
ରཇ੓͹χρφয়ߑଆ͹༙қ͵ଁՅ͗೟ΌΔΗͪ )LJJKɽ
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)LJXUH7LPHGHSHQGHQWFKDQJHVLQDXWRSKDJLFLQGXFWLRQE\PLOG033H[SRVXUH
D6+6<<FHOOVZHUHH[SRVHGWRDQGP0033IRUKZLWKRUZLWKRXWP0
JOXFRVHIRUWKHODVWK7KHSKRVSKRU\ODWLRQOHYHOVRIYDULRXVSURWHLQVZHUHHVWLPDWHGE\
ZHVWHUQEORWWLQJE6+6<<FHOOVZHUHH[SRVHGWRDQGP0033XSWRK7LPH
GHSHQGHQW FKDQJHV RI WKH SKRVSKRU\ODWLRQ OHYHOV RI YDULRXV SURWHLQV ZHUH HVWLPDWHG E\
ZHVWHUQEORWWLQJ/RQJH[SRVHGEDQGVRIS$03.ZHUHVXLWDEO\GHWHFWHGIRUWKHJURXSVWKDW
ZHUH H[SRVHG WR033 IRU  DQG K F G H 6+6<< FHOOVZHUH H[SRVHG WR  DQG
P0033IRUKFKGRUKHZLWKRUZLWKRXWQ0%DIIRUODVWKDQG
WKHOHYHORI/&,,WXUQRYHUZDVHVWLPDWHGE\ZHVWHUQEORWWLQJDWYDULRXVWLPHSRLQWVIJK
6+6<<FHOOVZHUHH[SRVHGWRDQGP0033IRUKIKJRUKKDQG
LPPXQRVWDLQHGE\DQWL$WJ/DQWLERG\7KHQXPEHURI$WJ/SRVLWLYHSXQFWDSHUFHOOZDV
HYDOXDWHGDWYDULRXVWLPHSRLQWV'DWDDUHH[SUHVVHGDVWKHPHDQʸ6'IURPDWOHDVWWKUHH
LQGHSHQGHQWH[SHULPHQWV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
୊ ઇ ߡࡱ
ఁೳౕ033ͶΓΕΨʖφϓΟζʖ͗༢಍͠Ηͱ͏Ζ͖൳͖Νɼझྪ͹๏๑Ν༽͏ͱݗ
౾ͪ͢ɽͨ͹݃Վɼસͱ͹๏๑Ͷ͕͏ͱఁೳౕ033ര࿒ޛ ࣎ؔͲͺΨʖφϓΟζʖ͗
༢಍͠Ηͱ͏Ζ͞ͳ͗ࣖࠨ͠Ηͪɽఁೳౕ033ര࿒ޛ  ࣎ؔͶ͕͏ͱ΍ɼήϩαʖηَ
հͶΓΖΨʖφϓΟζʖ༢಍εήψϩ͹รԿɼ$WJ$WJ$WJ/ ෵߻ର਼͹ܯ଎͖Δͺ
ΨʖφϓΟζʖ༢಍ΝࣖࠨͤΖ݃Վ͗ಚΔΗͪɽ͖͢͢͵͗Δɼ/&,, νʖϱΨʖώʖ͹
඲ՃͲͺɼΨʖφϓΟζʖͺ༢಍͠Ηͱ͕ΔͥɼΨʖφϓΟβλʖϞ͹෾մ͗૏֒͠Ηͱ͏
Ζͫ͜Ͳ͍Ζ͞ͳΝࣖࠨͤΖ݃Վ͗ಚΔΗͪɽΨʖφϓΟζʖ༢಍εήψϩ͹ܨ࣎รԿΝ
֮೟ͪ͢ࡏɼ033ඉര࿒܊Ͷ͕͏ͱ΍ ࣎ؔޛ͖Δ  ࣎ؔޛ͹ؔͲεήψϩ͹รԿ֮͗
೟͠Ηͪ )LJEɽ͠ ΔͶ $WJ$WJ$WJ/ ෵߻ର͹඲ՃͶ͕͏ͱ΍ɼ033ඉര࿒܊
Ͳ࣎ؔғଚద͵෵߻ର͹ଁՅ͗೟ΌΔΗͪ )LJIJKɽ͞ ΗΔ͹݃Վͺɼ033ඉര࿒܊
Ͷ͕͏ͱ΍ɼ ࣎ؔക཈ͤΖͫ͜ͲΨʖφϓΟζʖ͗༢಍͠ΗΖ͞ͳΝࣖࠨ͢ͱ͏Ζɽ
/&,, νʖϱΨʖώʖ͹඲Ճͺɼ033ඉര࿒܊ͳ 033ര࿒܊͹૮ଲർֳͶΓΖ΍͹Ͳ
͍ΖͪΌɼΨʖφϓΟζʖ͹༢಍Νਜ਼֮Ͷ඲ՃͲ͘ͱ͏͵͖ͮͪՆ೵੓͗ߡ͓ΔΗΖɽҐ৏
͹͞ͳ͖Δɼఁೳౕ033ര࿒ޛ ࣎ؔͶ͕͏ͱ΍ΨʖφϓΟζʖͺ༢಍͠Ηକ͜ͱ͏Ζ
ͳਬࡱͲ͘ΖɽΉͪɼήϩαʖηశՅͶΓΕɼΨʖφϓΟζʖ༢಍εήψϩ͹รԿ͗ཊ੏͠
Ηͪ͞ͳ͖Δɼఁೳౕ 033ʶര࿒ͶΓΖήϩαʷηَհ͗ΨʖφϓΟζʖΝ༢಍͢ͱ͏Ζ
ͳߡ͓ΔΗΖɽ
/&,, ͹νʖϱΨʖώʖΝ඲Ճͪ͢ࡏɼఁೳౕ033ര࿒ޛ ࣎ؔͶ͕͏ͱɼ%DI ඉଚ
ࡑԾͲͺ /&,, ͹ଁՅ͗೟ΌΔΗ͵͖ͮͪͶ΍ؖΚΔͥɼ%DI ଚࡑԾͲͺ /&,, ͹༙қ͵
ଁՅ͗೟ΌΔΗͪɽ෵਼͹ଠήϩʖϕ͖Δ΍ɼ6+6<< ΃َհηφϪηΝ༫͓Ζͫ͜Ͳͺ
/&,, ͹ଁՅͺΆͳΞʹ೟ΌΔΗͥɼϨλλʖϞ૏֒ࡐ౵Νญ༽ͤΖ͞ͳͲ /&,, ͹ଁՅ
֮͗೟Ͳͪ͘͞ͳ͗ๅࠄ͠Ηͱ͏Ζ 0LFKLRUULHWDO&DVWLQRHWDOɽࡋ๖Ͷη
φϪη͖͖͗ͮͱ͏͵͏য়ସͲ΍ɼخఊϪϗϩͲ͹ΨʖφϓΟζʖͺ৙Ͷ͕͞͵ΚΗͱ͕


Εɼࡋ๖಼͹߅৙੓Νң࣍͢ͱ͏Ζɽਈܨࡋ๖ͺɼଠ͹ࡋ๖ͳർ΄ͱخఊϪϗϩͲ͹Ψʖφ
ϓΟζʖ͹׈੓͗ک͚ɼَ հηφϪηͶΓΕΨʖφϓΟζʖ͗༢಍͠Ηͱ΍ɼΨʖφϓΟβ
λʖϞ͗௜ͬͶ෾մ͠ΗΖͪΌɼ/&,, ͹ଁՅΝݗड़ͤΖ͞ͳ͗ࠖೋͶ͵ͮͱ͏Ζͳߡ͓
ΔΗͱ͏Ζ .OLRQVN\HWDOɽͨ͹ͪΌɼఁೳౕ033ୱಢͲͺɼര࿒ޛ  ࣎ؔͲΨ
ʖφϓΟζʖ͗༢಍͠Ηͱ͏ΖͶ΍ؖΚΔͥɼ/&,, ͹ଁՅ͗೟ΌΔΗ͵͖ͮͪͳਬࡱͲ
͘Ζɽ
ຌহͲͺɼఁೳౕ033ര࿒ޛ  ͖࣎ؔΔήϩαʖηَհͶΓΕΨʖφϓΟζʖ͗༢಍
͠ΗΖ͞ͳɼߍͶര࿒ޛ࣎ؔͶ͕͏ͱ΍༢಍͠Ηକ͜ͱ͏Ζ͞ͳ͗ࣖࠨ͠ΗͪɽҲ๏Ͳɼ
033ඉര࿒܊Ͷ͕͏ͱ΍  ࣎ؔക཈ͤΖͫ͜ͲΨʖφϓΟζʖ͗༢಍͠Ηͱ͢Ή͑͞ͳ
΍೟ΌΔΗͪɽࠕޛɼ͞ ͹໲ୌΝյඈͤΖͪΌͶࣰݩ஦͹ࡋ๖ക཈ড়݇ΝրવͤΖචགྷ͍͗
Ζɽ
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












୊ হ ΨʖφϓΟζʖ༢಍͹ཊ੏͗ఁೳౕ033ര࿒ͶΓΖࡋ๖
ࢰ΃ٶ·ͤӪڻ

୊̏ઇ ॻݶ
઴হͲɼఁೳౕ033ͶΓΕര࿒ޛ  ͖࣎ؔΔΨʖφϓΟζʖ͗༢಍͠ΗΖ͞ͳ͗ࣖࠨ
͠ΗͪɽΨʖφϓΟζʖ༢಍͗ࡋ๖ࢰΓΕ΍૥͏࣎ؔͲ೟ΌΔΗͪͪΌɼΨʖφϓΟζʖ༢
಍͗ఁೳౕ033ര࿒ͶΓΖࡋ๖ࢰ΃ؖ༫ͤΖՆ೵੓͗ߡ͓ΔΗΖɽͨ ͞ͲຌহͲͺɼΨʖ
φϓΟζʖ༢಍Νཊ੏ͤΖ͞ͳ͗ఁೳౕ033ര࿒ͶΓΖࡋ๖ࢰ΃༫͓ΖӪڻΝ඲Ճͪ͢ɽ
ΉͪɼࠕյɼΨʖφϓΟζʖ༢಍͹ཊ੏ͶͺҐԾ͹ झྪ͹๏๑Ν༽͏ͪɽ
ɼVL51$ͶΓΖ$WJ όρέξΤϱ
઴फ़͹௪Εɼ$WJ$WJ$WJ/ ෵߻ରͺֶ཯ຜ΃ /&,, Ν෉ՅͤΖༀׄΝ୴ͮͱ͏
Ζɽ/&,, ͺֶ཯ຜ͹৵ௗͶؖΚΖ॑གྷ͵ҾࢢͲ͍Ζ͞ͳ͗ๅࠄ͠Ηͱ͏Ζ 0DWVXVKLWD
HWDOɽͨ͹ͪΌɼ$WJ$WJ$WJ/ ෵߻ରͶΓΖֶ཯ຜ΃͹ /&,, ෉ՅΝ૏֒
ͤΖ͞ͳͲΨʖφϓΟζʖ༢಍΍ཊ੏ͤΖ͞ͳ͗Ͳ͘Ζɽࣰࡏɼ$WJ όρέΠΤφϜΤη
ͲͺΨʖφϓΟζʖ༢಍͗೟ΌΔΗ͵͚͵Ζ͞ͳ͗ๅࠄ͠Ηͱ͏Ζ 0L]XVKLPD HW DO
+DUDHWDOɽΉͪɼ$WJ όρέξΤϱ΍ಋ༹ͶΨʖφϓΟζʖ༢಍Νཊ੏ͤΖ
͞ͳ͗எΔΗͱ͏Ζ <DQJHWDOɽͨ͞ͲຌݜڂͲͺ VL51$Ν༽͏ͪ$WJ όρέξ
ΤϱͶΓΕΨʖφϓΟζʖ༢಍͹ཊ੏ΝࢾΊͪɽ

̐ɼϟοϩΠυωϱ 0$ Ν༽͏ֶͪ཯ຜ߻੔૏֒
3,3ͺΨʖφϓΟβλʖϞ͹ຜͶ؜ΉΗΖචਤ͹ߑ੔੔෾Ͳ͍Ζ 2EDUDHWDOɽ
ΨʖφϓΟζʖ͹ࡏɼέϧη ,,,3,. Ͳ͍Ζ 9SV ͺ $WJ/ɼ%HFOLQɼ9SV ͳ෵߻ର
Νܙ੔͢ɼ3, ΝϨϱ࢐Կ͢ͱ 3,3ΝࡠΕड़ͤɽ0$ͺ͞͹ 3,. ͹૏֒ࡐͲ͍ΕɼΨʖ


φϓΟζʖ༢಍Νཊ੏ͤΖࡏͶළ༽͠Ηͱ͏Ζ %ORPPDDUWHWDOɽͨ͞ͲຌݜڂͶ
͕͏ͱ΍ɼ0$Ν༽͏Ζ͞ͳͲΨʖφϓΟζʖ༢಍͹ཊ੏ΝࢾΊͪɽ

୊ ઇ $WJ όρέξΤϱ͗ఁೳౕ033ര࿒ͶΓΖࡋ๖ࢰ΃ٶ·ͤӪڻ
ࠕյɼ$WJ ͶଲͤΖ झྪ͹ VL51$VL$WJ VL$WJ Ν༽͏ͱݗৄͪ͢ɽΉͥॵΌ
Ͷɼ$WJ όρέξΤϱͶΓΕΨʖφϓΟζʖ༢಍͗ཊ੏͠Ηͱ͏Ζ͖൳͖ΝΤΥηνϱϔ
ϫρφͶΓΕ֮೟ͪ͢ɽͨ͹݃Վɼ झྪ͹ VL$WJ ΝͨΗͩΗφϧϱηϓΥέεϥϱͪ͢
ࡋ๖ʹͬΔͶ͕͏ͱ΍ɼ$WJ ͹ࡋ๖಼൅ݳྖ͹ݰঙ͗೟ΌΔΗͪɽ͠ΔͶɼʹͬΔ͹$WJ
όρέξΤϱࡋ๖Ͷ͕͏ͱ΍ఁೳౕ 033ര࿒ޛ  ࣎ؔͶ͕͜Ζ /&ᶚ͹ଁՅ͗೟ΌΔ
Η͵͖ͮͪ )LJDɽ͞͹͞ͳ͖Δ $WJ όρέξΤϱͶΓΕΨʖφϓΟζʖ༢಍͗ཊ੏
͠Ηͱ͏Ζ͞ͳ͗ࣖࠨ͠Ηͪɽ
࣏Ͷɼ$WJ όρέξΤϱࡋ๖Ͷఁೳౕ033Ν  ࣎ؔര࿒ͪ͢ࡏ͹ࡋ๖ਫ਼ଚིΝ:67
 ๑ͶΓΕ඲Ճͪ͢ɽͨ ͹݃ՎɼVL$WJ ΝφϧϱηϓΥέεϥϱͪ͢ࡋ๖Ͷ͕͏ͱͺɼ
P0033ʹͬΔ͹ര࿒܊Ͷ͕͏ͱ΍༙қ͵ࡋ๖ࢰ͹ཊ੏͗೟ΌΔΗͪɽҲ๏ͲɼVL$WJ
 ΝφϧϱηϓΥέεϥϱͪ͢ࡋ๖Ͷ͕͏ͱɼࡋ๖ࢰ͹༙қ͵ཊ੏͗೟ΌΔΗͪ͹ͺ 
P0033ര࿒܊͹ΊͲ͍ͮͪɽP0033ര࿒܊Ͳͺɼ༙қͲͺ͵͏͗ࡋ๖ࢰ͹ཊ੏ܑ
޴͗೟ΌΔΗͪ )LJEɽ

୊ ઇ 0$͗ఁೳౕ033ര࿒ͶΓΖࡋ๖ࢰ΃ٶ·ͤӪڻ
ΨʖφϓΟζʖ༢಍Νཊ੏ͤΖࡏɼ0$ͺ߶ೳౕ P0Ψʖξʖ Ͳ࢘༽͠ΗΖɽ͖͢
͢͵͗Δɼ߶ೳౕ͹ 0$ര࿒Ͷ͕͏ͱ 3,.Ґ֐͹Ϩϱ࢐Կ߮ો΃͹Ӫڻͳ͏ͮͪΨʖφ
ϓΟζʖ༢಍ཊ੏Ґ֐͹ްՎ΍ๅࠄ͠Ηͱ͏Ζ &DURHWDO;XHHWDO:XHWDO
ɽͨ͞ͲΨʖφϓΟζʖ༢಍ཊ੏Ґ֐͹ްՎΝ࠹ঘݸͶཊ͓ΖͪΌͶɼ0$Νఁೳ


ౕ 033ര࿒౏஦ͲశՅͤΖ͞ͳͶͪ͢ɽΉͪɼΨʖφϓΟζʖ༢಍ͺఁೳౕ033ര࿒ޛ
͖࣎ؔΔ೟ΌΔΗͪͪΌɼͨΗΓΕ΍૥͏ര࿒ޛ  ͖࣎ؔΔ 0$ΝశՅͪ͢ɽ033
ര࿒ޛ  ͖࣎ؔΔ 0$Νशೳౕ P0ͳ͵ΖΓ͑ͶశՅ͢ɼͨ͹ޛ  ࣎ؔക཈ͪ͢ɽ
ͨ͹ޛɼ$WJ όρέξΤϱͳಋ༹ͶΨʖφϓΟζʖ༢಍͹ཊ੏ΝΤΥηνϱϔϫρφͲɼ
ࡋ๖ਫ਼ଚི΃͹ӪڻΝ:67 ๑ͶΓΕ඲Ճͪ͢ɽΤΥηνϱϔϫρφ͹݃Վɼ0$శՅ
ͶΓΕఁೳౕ 033ര࿒ޛ  ࣎ؔͶ͕͜Ζ /&ᶚ͹ଁՅ͗೟ΌΔΗ͵͖ͮͪ͞ͳ͖Δɼ
ΨʖφϓΟζʖ༢಍ཊ੏͗ࣖࠨ͠Ηͪ )LJFɽΉͪɼ:67 ๑͹݃Վɼ0$ΝశՅͤ
Ζ͞ͳͲఁೳౕ033ര࿒ޛ ࣎ؔͶ͕͜Ζࡋ๖ࢰ༙͗қͶཊ੏͠Ηͪ )LJGɽ
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
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c
d


)LJXUH,QIOXHQFHRIDXWRSKDJ\LQKLELWLRQRQWKHWR[LFLW\RIPLOG033H[SRVXUH 
D6+6<<FHOOVZHUHWUDQVIHFWHGZLWKVL$WJRUVFUDPEOHGFRQWUROVL51$IRUKDQGWKHQ
H[SRVHGWRDQGP0033IRUK/&,,DQG$WJH[SUHVVLRQOHYHOVZHUHDQDO\]HG
E\ZHVWHUQEORWWLQJ E6+6<<FHOOVZHUH WUDQVIHFWHGZLWK VL$WJRU VFUDPEOHGFRQWURO
VL51$ IRU K DQG WKHQ H[SRVHG WR  DQG P0033 IRU K &HOO YLDELOLW\ ZDV
GHWHUPLQHGE\D:67DVVD\F6+6<<FHOOVZHUHH[SRVHGWRDQGP0033IRU
KZLWKRUZLWKRXW0$IRUWKHODVWKDQGWKHOHYHORI/&,,H[SUHVVLRQZDVDQDO\]HG
E\ZHVWHUQEORWWLQJG6+6<<FHOOVZHUHH[SRVHGWRDQGP0033IRUKZLWK
RUZLWKRXW0$IRUWKHODVWKDQGFHOOYLDELOLW\ZDVGHWHUPLQHGE\D:67DVVD\'DWD
DUHH[SUHVVHGDVWKHPHDQʸ6'IURPDWOHDVWWKUHHLQGHSHQGHQWH[SHULPHQWVS
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

୊ ઇ ߡࡱ
$WJ όρέξΤϱɼ0$శՅ͹ʹͬΔͶ͕͏ͱ΍ɼఁೳౕ033ര࿒ޛ  ࣎ؔͶ͕͜
ΖΨʖφϓΟζʖ༢಍ͳࡋ๖ࢰ͹ཊ੏͗೟ΌΔΗͪɽ͞ ͹͞ͳ͖Δɼఁೳౕ033ര࿒ͶΓ
Ζࡋ๖ࢰͶΨʖφϓΟζʖ༢಍͗ؖ༫ͤΖ͞ͳ͗ࣖࠨ͠Ηͪɽ0$శՅͶ͕͏ͱͺɼΨʖ
φϓΟζʖ༢಍Ґ֐͹Ӫڻ͗ؖ༫͢ͱ͏ΖՆ೵੓Ν׮સͶঈ֐ͤΖ͞ͳͺͲ͘ͱ͏͵͏ɽ
͖͢͢ɼ$WJ όρέξΤϱͶΓΖ݃Վͳಋ༹͹ܑ޴͗೟ΌΔΗͪ͞ͳ͖Δɼ0$ శՅͶ
ΓΖࡋ๖ࢰ͹ཊ੏ͺΨʖφϓΟζʖ༢಍ཊ੏ͶΓΖر༫͗୉͘͏ͳਬࡱͲ͘Ζɽ
੔ज़ͪ͢ਈܨࡋ๖ͺࡋ๖෾࿀ΝంࢯͤΖͪΌɼνϱϏέ࣯ڿॄରΝ෾࿀ͶΓΕঈڊͤΖ
͞ͳ͗Ͳ͘͵͏ɽͨ͹ͪΌɼΨʖφϓΟζʖΏ836Νղͪ͢νϱϏέ࣯඾࣯؇ཀྵͺɼਈܨ
ࡋ๖͹ਫ਼ଚͶ͕͏ͱ॑གྷ͵ༀׄΝ୴͑ͳߡ͓ΔΗͱ͏Ζ 0DUWLQH]9LFHQWH DQG&XHUYR
ɽࣰࡏͶɼ೶ಝҡదΨʖφϓΟζʖܿଝϜΤηͲͺɼνϱϏέ࣯ڿॄର͹೶಼ட੷ɼ
ਈܨࡋ๖ࢰٶ;ਈܨร੓࣮׳༹঳য়͗೟ΌΔΗΖ͞ͳ͗ๅࠄ͠Ηͱ͏Ζ +DUDHWDO
.RPDWVXHWDOɽ͢ ͖͢͵͗ΔࠕյɼըʓͺΨʖφϓΟζʖ༢಍͹ཊ੏͗ఁೳౕ033
ͶΓΖࡋ๖ࢰΝ؉࿪ͤΖ͞ͳΝݡड़ͪ͢ɽఁೳౕ033ര࿒ޛ  ࣎ؔͲͺɼΨʖφϓΟζ
ʖ༢಍ͫ͜Ͳ͵͚ΨʖφϓΟβλʖϞ͹෾մ૏֒΍ญ൅͢ͱ͏ΖɽΨʖφϓΟβλʖϞ෾
մ͗૏֒͠Ηͱ͏Ζড়݇ԾͲΨʖφϓΟζʖ͗༢಍͠ΗΖ͞ͳͶΓΕɼΨʖφϓΟβλʖ
Ϟ͹ட੷͗ଇ਒͠Ηͱ͏ΖͳਬࡱͲ͘Ζɽ&KHQ ΔͺɼΠϩςύ΢ϜʖබϠυϩϜΤηΝઊ
ৱয়ସͶͤΖͳɼਈܨࡋ๖ͲΨʖφϓΟζʖ͗༢಍͠ΗΖ͞ͳΝๅࠄ͢ͱ͏Ζɽ͢ ͖͢ɼΠ
ϝϫ΢χЎ͗ΨʖφϓΟζʖͶΓͮͱ෾մ͠ΗͥͶࡋ๖಼Ͳட੷͢ɼࡋ๖ࢰً͗͞Ζ͞ͳ
΍ๅࠄ͢ͱ͏Ζ &KHQHWDOɽ͞͹͞ͳ͖Δɼਈܨࡋ๖ͲͺɼَհͶΓΕΨʖφϓΟ
ζʖ͗༢಍͠ΗΖ͗ɼΨʖφϓΟβλʖϞ෾մ೵͹ఁԾ΍ญ൅ͤΖՆ೵੓͗ߡ͓ΔΖɽΉͪɼ
ΨʖφϓΟζʖϓϧρέη଼͗ͮͪ݃Վɼ෈གྷ͵νϱϏέ࣯͹ட੷͗ηφϪηͶ͵Εɼࡋ๖
ࢰ͗༢಍͠ΗΖͳਬࡱͲ͘Ζɽ



=KX Δͺɼըʓͳͺҡ͵Ζ033ອ੓ര࿒ϠυϩΝཱི֮͢ɼըʓͳಋ༹Ͷ033͗Ψʖφϓ
ΟζʖΝ༢಍ͤΖ͞ͳΝๅࠄ͢ͱ͏Ζ =KXHWDOɽΉͪɼͨ ͹༢಍ϟΩωθϞͺ (5.
Νղͪ͢΍͹Ͳ͍Εɼ͞͹ΨʖφϓΟζʖ༢಍Ν૏֒ͤΖ͞ͳͲ 033ອ੓ര࿒ͶΓΖࡋ
๖ࢰ͗ཊ੏͠ΗΖ͞ͳΝๅࠄ͢ͱ͏ΖɽήϩαʖηَհΝղͪ͢ΨʖφϓΟζʖ༢಍ܨ࿑
ͺ෵਼ๅࠄ͠Ηͱ͏Ζɽͨ͹  ͯͳ͢ͱɼ׈੓࢐ોझ͹ଁՅͶΓΖ S0$3.ɼ-1. Ήͪ
ͺ (5.Νղͪ͢ΨʖφϓΟζʖ༢಍ܨ࿑͍͗Ζ 0RUXQRHWDOɽࠕյɼըʓ͹ఁೳ
ౕ033ര࿒ϠυϩͶ͕͏ͱ (5.͹׈੓Կͺ֮೟͢ͱ͏͵͏͗ɼ(5.͗׈੓Կ͠Ηͱ͏Ζ
Ն೵੓ͺߡ͓ΔΗΖɽҲ๏Ͳɼ=KXΔͺΨʖφϓΟβλʖϞ͹෾մ૏֒ͶؖͤΖ඲Ճͺ͕͞
͵ͮͱ͏͵͏ͪΌɼ൶Δ͹ອ੓ര࿒ϠυϩͶ͕͏ͱ΍ΨʖφϓΟβλʖϞ͹෾մ૏ً֒͗
͘ͱ͏ΖՆ೵੓ͺߡ͓ΔΗΖɽҐ৏͹͞ͳ͖Δɼఁೳౕ033ര࿒ͲͺΨʖφϓΟζʖ༢಍
ͳΨʖφϓΟβλʖϞ෾մ͗ญ൅͢ͱ͕Εɼ͞͹ΨʖφϓΟζʖҡ৙͗ࡋ๖ࢰΝ༢൅ͤΖ
ͳߡ͓ΔΗΖɽ

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











୊ হ ૱ׇ

3'׳ं͹೶಼Ͳͺອ੓਒ߨ੓͹ਈܨࡋ๖ࢰً͗͘ͱ͏Ζͳߡ͓ΔΗΖ͗ɼͨ ͹৆ࡋ͵ϟ
ΩωθϞͺ෈໎Ͳ͍Ζɽਈܨಡ033ͺࡋ๖Ϫϗϩ͹ 3'ݜڂͲ൜༽͠Ηͱ͏Ζɽ͖͢͢ɼ
ଡ͚͹ݜڂͲͺ߶ೳౕ 033୻غؔര࿒ͶΓΖٺ੓ࡋ๖ࢰΝ඲Ճ͢ͱ͏ΖͪΌͶɼࣰࡏ͹
3'͹බସΝਜ਼֮Ͷൕӫ͢ͱ͏͵͏Ն೵੓͗ߡ͓ΔΗΖɽըʓ͹ήϩʖϕͲͺɼΓΕਜ਼֮͵
බସ͹ൕӫΝ໪ࢨ͢ɼ033ΝॊཔΓΕ΍ఁೳౕͲര࿒ͤΖ͞ͳͲ؉Ώ͖͵ࡋ๖ࢰΝ༢಍ͤ
ΖϠυϩΝཱི֮ͪ͢ɽͨ ͞ͲຌݜڂͲͺɼ͞ ͹ఁೳౕ033ϠυϩͶΓΖࡋ๖ࢰϟΩωθϞ
͹մ໎Ν໪ࢨͪ͢ɽ

୊ ɼহͲͺఁೳౕٶ;߶ೳౕ033ര࿒ͶΓΖࡋ๖ࢰ͹ർֳΝ͕͞͵ͮͪɽͨ ͹݃Վɼ
ఁೳౕ 033ര࿒ͶΓΖࡋ๖ࢰͺɼήϩαʖηَհ͗ݬҾͲ༢಍͠ΗΖ͞ͳΝࣖͪ͢ɽΉ
ͪɼ͞͹ࡋ๖ࢰϟΩωθϞͺ߶ೳౕ033ര࿒ͳͺҡ͵Ζ͞ͳ΍ࣖͪ͢ɽ
 ͠ΔͶఁೳౕ 033ϠυϩͲͺɼ0373 ອ੓౦༫ͳ 3' ؖ࿊Ҫఽࢢ͹ҡ৙Ͷ͕͏ͱڠ௪
͢ͱ೟ΌΔΗΖɼմ౸ܧ͹ထ਒ͳЍεϊέϪ΢ϱ͹ڿॄରܙ੔͗೟ΌΔΗͪɽ͞͹͞ͳ͖
Δɼఁೳౕ 033Ϡυϩͺɼॊཔ͹߶ೳౕ 033ʶϠυϩΓΕ΍ਜ਼֮ͶබସΝൕӫ͢ͱ͏Ζ
͞ͳ͗غଶͲ͘Ζɽ

୊ ɼɼ হͲͺఁೳౕ 033ര࿒ͶΓΖήϩαʖηَհͳΨʖφϓΟζʖҡ৙͹ؖܐ
Ͷͯ͏ͱ௒΄ͪɽͨ ͹݃Վɼըʓ͗Ґ઴ๅࠄͪ͢ɼఁೳౕ033ര࿒ͶΓΖΨʖφϓΟβλ
ʖϞ෾մ૏֒ͺɼήϩαʖηَհ͗ݬҾͲ༢಍͠Ηͱ͏Ζ͞ͳ͗໎Δ͖ͳ͵ͮͪɽ͠ ΔͶɼ
ఁೳౕ 033ര࿒ͶΓΖήϩαʖηَհͺΨʖφϓΟζʖ΍༢಍ͤΖ͞ͳΝࣖͪ͢ɽ͞Η
ΉͲͶ 033ര࿒ͶΓΖΨʖφϓΟζʖ༢಍ɼΨʖφϓΟβλʖϞ෾մ૏֒͹͏ͥΗ͖Ν
ࣖͤๅࠄͺଚࡑͪ͢ɽҲ๏ͲɼຌݜڂͲͺఁೳౕ033ര࿒ͶΓΕɼ͞ ΗΔ ͯ͗ญ൅͢ͱ


͏Ζ͞ͳΝࣖͪ͢ɽΉͪɼ͞ΗΔ  ͯ͗ญ൅ͤΖ͞ͳͲࡋ๖ࢰ͗༢಍͠ΗΖՆ೵੓͗ߡ͓
ΔΗΖɽ
Ґ৏ɼຌݜڂͲͺɼఁೳౕ033ͶΓΖࡋ๖ࢰϟΩωθϞ͗߶ೳౕ033ര࿒ͳͺҡ͵Ζ
͞ͳɼͨ͹ࡋ๖ࢰͺήϩαʖηَհͶΓΕ༢಍͠ΗΖ͞ͳΝ໎Δ͖Ͷͪ͢ɽߍͶɼఁೳౕ
033ͺήϩαʖηَհΝղ͢ͱΨʖφϓΟζʖؽߑͶҡ৙Ν΍ͪΔͤ͞ͳ΍໎Δ͖Ͷ͢
ͪɽࠕޛɼྡজͲ೟ΌΔΗΖʰήϩαʖηେःҡ৙ʱͳʰΨʖφϓΟζʖ͹ҡ৙ʱ͹ؖܐ
͗໎Δ͖Ͷ͵Εɼ3'Ͷ͕͜Ζਈܨࡋ๖ࢰϟΩωθϞ͹մ໎Ͷܪ͗Ζ͞ͳ͗غଶͲ͘Ζɽ

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
















୊ হ ࣰݩࡒྋٶ;๏๑

ࢾ༂
033LRGLGHɼϟοϩΠυωϱͺ 6LJPD$OGULFK ΓΕ߬೘ͪ͢ɽ'ήϩαʖηͺ:DNR
ΓΕ߬೘ͪ͢ɽ%DILORP\FLQ$ͺ &D\PDQ&KHPLFDO ΓΕ߬೘ͪ͢ɽ

Ϩϱ࢐؉ুӹ 3%6ʷ ͹௒੣
ξϩϗρα 3%6ʷฆ຦ 1LVVXLΝघॳॽͶॊͮͱ௔९ਭͶ༻͖͢ɼˈͲ  ෾ؔΨʖ
φέϪʖϔॴཀྵͪ͢ɽ

ʹφϨη؉ুਫ਼ཀྵৱԚਭ 7%6
7ULVK\GUR[\PHWK\ODPLQRPHWKDQH:DNRJɼԚԿψφϨΤϞ :DNR1D&OJ Ν
P/ ͹௔९ਭͶ༻͖ͪ͢ɽسԚ࢐Ν༽͏ͱ S+Ν  Ͷ௒੖ͪ͢ޛɼ௔९ਭͲ / ΉͲ
ϟηΠρϕͪ͢ɽ࢘༽ͤΖࡏͶͺ ʹ7%6ͳ͵ΖΓ͑Ͷ௔९ਭͲسएͪ͢ɽ

ࡋ๖ക཈ 
ϐφਈܨլࡋ๖ञ 6+6<< ͺ $PHULFDQ7\SH&XOWXUH&ROOHFWLRQ ΓΕ߬೘ͪ͢ &5/
ɽകஏͺɼξϩϗραร๑΢ʖήϩകஏᶆฆ຦ 1LVVXLΝघॳॽͶॊͮͱ௔९ਭͶ༻
͖͢ɼˈͲ ෾ؔΨʖφέϪʖϔͪ͢ޛͶɼJ//ήϩνϝϱ 6LJPD$OGULFKɼ
Τεଽࣉ݄ੜ %LRVHUDɼΤϜ݄ੜ *LEFRɼ୺࢐ਭોψφϨΤϞ .DQWR
&KHPLFDOΝశՅͪ͢΍͹ '0(0 Ν༽͏ͪɽ
ࡋ๖ക཈ͺ'0(0Ν༽͏ͱɼˈɼˍ &2ড়݇ԾͲ͕͞͵ͮͪɽPPΉͪͺ 


PP ࡋ๖ക཈υΡρεϣ 7KHUPR)LVKHU6FLHQWLILF Ͳക཈͢ɼകஏި׷Ν  ೖͶ  ౕ͕
͞͵ͮͪɽΉͪɼࡋ๖͗ ˍαϱϓϩΦϱφͶୣͪ͢ࡏͶܩେΝ͕͞͵͏ɼܩେյ਼͗ 
յఖౕͶ͵ΖΉͲക཈Νକͪ͜ɽࣰݩͶ༽͏ΖࡏͶͺɼ ʹ FHOOVP/FPͳ͵
ΖΓ͑Ͷࡋ๖Ν೽झ͢ɼˈͲ f ࣎ؔക཈ͪ͢ɽͨ͹ޛɼ033Ν؜΋৿ળ͵കஏͶ
ި׷ͤΖ͞ͳͲ033ര࿒Ν͕͞͵ͮͪɽ

ࡋ๖ਫ਼ଚི଎ఈ
ࡋ๖ਫ਼ଚིͺ :67 ๑ͶΓΕ඲Ճͪ͢ɽ ΤΥϩϜϩοϕϪʖφʤ%'%LRVFLHQFHVʥ΃
6+6<<Ν೽झ͢ɼˈͲ f ࣎ؔക཈ͪ͢ɽ033ʶര࿒ޛͶകஏΝસྖঈڊ͢ɼ:67
 ༻ӹ >P0LRGRSKHQ\OQLWURSKHQ\OGLVXOIRSKHQ\O+WHWUD]RULXP
PRQRVRGLXP VDOW 'RMLQGRɼ  P0 PHWKR[\PHWK\OSKHQD]LQLXP PHWK\O VXOIDWH
'RMLQGR@ ͳ '0(0Ν  Ͳسएͪ͢΍͹Ν P/ZHOO ͲՅ͓ͪɽˈͲ ࣎ؔ΢ϱ
Ϋϣϗʖεϥϱͪ͢ޛɼ0XOWL6NDQ *R PLFURSODWH VSHFWURSKRWRPHWHU 7KHUPR )LVKHU
6FLHQWLILF Ν༽͏ͱ QP͹ٷޭౕΝ଎ఈͪ͢ɽ

കஏ஦ήϩαʖηྖ଎ఈ
കஏ஦ήϩαʖηྖ͹଎ఈͶͺ*OXFRVHFRORULPHWULFIOXRURPHWULFDVVD\NLW%LR9LVLRQ Ν
༽͏ͪɽघॳॽͶॊ͏ɼҐԾ͹๏๑Ͳࣰࢬͪ͢ɽΤΥϩϜϩοϕϪʖφ %'%LRVFLHQFHV
΃ 6+6<< Ν೽झ͢ɼˈͲ f ࣎ؔക཈ͪ͢ɽ033ര࿒ޛͶകஏΝસྖյफ͢ɼ
ʹ JɼˈͲ ෾ؔԗৼޛɼͨ͹৏ੜΝյफͪ͢ɽΤΥϩϕϪʖφ :$7621 Ͷ৏
ੜ P/ ͳൕԢӹ P/ ΝՅ͓ɼϜϩοϠʖχϕϪʖφϨʖξʖ 3HUNLQ(OPHU(QVSLUH
Ν༽͏ͱ ˈͲ QP͹ٷޭౕΝ ෾͕͘Ͷܯ ෾ؔ଎ఈͪ͢ɽ଎ఈ݃Վͳ͢ͱͺɼ଎
ఈ֋࢟  ෾ޛ͹υʖνΝմੵ͢ͱ༽͏ͪɽ
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DJJUHJDWLRQGLVHDVHV$P-3DWKROt
=KDQJ&HWDO3DUNLQDSWDUJHWJHQHPHGLDWHVWKHUROHRISLQJOXFRVHPHWDEROLVP
DQGWKH:DUEXUJHIIHFW3URF1DWO$FDG6FL86$t
=KX-+HWDO,PSDLUHGPLWRFKRQGULDOELRJHQHVLVFRQWULEXWHVWRGHSOHWLRQRIIXQFWLRQDO
PLWRFKRQGULDLQFKURQLF033WR[LFLW\GXDOUROHVIRU(5.&HOO'HDWK'LV
H
=KX-+HWDO5HJXODWLRQRIDXWRSKDJ\E\H[WUDFHOOXODUVLJQDOUHJXODWHGSURWHLQNLQDVHV
GXULQJPHWK\OSKHQ\OS\ULGLQLXPLQGXFHGFHOOGHDWK$P-3DWKROt
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ःࣛ

ຌݜڂΝਲ਼ߨͤΖͶ͍ͪΕɼ࠹న͵ࣰݩ؂ڧΝ༫͓ͱ͏ͪͫ͘Ήͪ͢ ߁ౣ୉ָ୉ָӅ
ҫࣅ༂ฯָ݊ݜڂՌ ҫྏ༂ࡐָݜڂ࣪ ߶໼ ײٳ گदͶৼ͖Δޜླਅ͢৏͝Ήͤɽ

ΉͪɼຌݜڂΝਲ਼ߨͤΖͶ͍ͪΕɼ෱߁͏ݡஏʀܨݩ͖Δޜࢨ಍ɼޜ佅ᎬΝ͏ͪͫ͘Ή͢
ͪ ߁ౣ୉ָ୉ָӅ ҫࣅ༂ฯָ݊ݜڂՌ ਫ਼ରؽ೵෾ࢢಊସָݜڂ࣪ ଢీ ໞ گद
Ͷ਄ः஗͢Ήͤɽ

ͨ͢ͱɼຌݜڂΝ਒ΌΖͶ͍ͪΕɼޜࠛಠ͵Ζ௜ં͹ޜࢨ಍ด;Ͷଡ୉͵Ζ͟ঁݶΝ͏ͪ
ͫ͘Ήͪ͢ ߁ౣ୉ָ୉ָӅ ҫࣅ༂ฯָ݊ݜڂՌ ݻ෤ ໽Ҳ࿢ ०گदͶ޲͚ޜླਅ
͢৏͝Ήͤɽ

ຌݜڂͶࡏ͢ɼي॑͵͟ঁݶɼ͟ԋঁΝ͏ͪͫ͘Ήͪ͢߁ౣ୉ָ୉ָӅ ҫࣅ༂ฯָ݊ݜ
ڂՌ ਫ਼ରؽ೵෾ࢢಊସָݜڂ࣪ ࠦ೵ ਜ਼߸ ঁگɼٸྒྷ ੕࢜ ദ࢞Ͷ਄͚״ः͢ɼ
ޜླਅ͢৏͝Ήͤɽ

ָҒʤദ࢞ʥखಚͶ͍ͪΕɼकࠬͳ͢ͱଡ͚͹͟ঁݶɼ͟౾࿨Ν͏ͪͫ͘Ήͪ͢߁ౣ୉ָ
୉ָӅҫࣅ༂ฯָ݊ݜڂӅ ࣑ྏ༂ްָݜڂ࣪ ঘᖔ ޻Ҳ࿢ گदͶ਄͚״ः஗͢Ή
ͤɽ

ָҒʤദ࢞ʥखಚͶ͍ͪΕɼ৻ࠬҗҽͳ͢ͱଡ͚͹͟ঁݶɼ͟౾࿨Ν͏ͪͫ͘Ήͪ͢߁ౣ
୉ָ୉ָӅҫࣅ༂ฯָ݊ݜڂӅ ਫ਼ཀྵԿָݜڂ࣪ ഽ໨ र گदɼಋݜڂӅ ༂ްմੵ
Ռָݜڂ࣪ ਁԮ ಛޭ گदͶ޲͚ޜླਅ͢৏͝Ήͤɽ


ຌݜڂΝਲ਼ߨͤΖͶ͍ͪΕɼଡ͚͹͟ঁݶɼ͟౾࿨Ν͢ͱ͏ͪͫ͘Ήͪ͢߁ౣ୉ָ୉ָӅ
ҫࣅ༂ฯָ݊ݜڂՌਫ਼ରؽ೵෾ࢢಊସָݜڂ࣪͹ޛഒ͹և༹Ͷৼ͖Δ״ःਅ͢৏͝Ήͤɽ

࠹ޛͶɼദ࢞՟ఖΉͲ͹਒ָΝչ͚೟Όͱ͚ͫ͠Εɼ͞͹Γ͑͵หکͤΖ؂ڧΝ༫͓ɼࢩ
͓ͱ͚ΗͪՊଔͶ״ः஗͢Ήͤɽ


